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INTRODUCTION 
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Previous  container  cushioning  research  reports  [1,2  3,4,5],  prepared  under 
the  MICOM  container  cushioning  research  effort,  have  been  concerned  with  1)  the 
acquisition  of  an  experimental  data  base  for  selected  bulk  cushioning  materials 
over  a wide  range  of  temperatures,  2)  the  development  of  a statistically  significant 
parabolfc-logrithmic  equation  for  a specific  set  of  condition s,  and  3)  the  develop- 
ment of  confidence  intervals  and  prediction  limits  for  selected  temperature  sensitive 
cushioning  materials. 

McDaniel  [6]  developed  and  validated  the  original  model  for  the  Minicel 
cushioning  material . The  results  of  [5]  were  not  available  at  the 
time  of  McDaniels’  validation  of  the  Minicel  model . Extensive  drop  test  data  was 
required  for  the  Minicel  model  validation,  in  addition  to  the  basic  data  required 
for  the  model  development. 

This  research  report  utilizes  the  results  of  previous  container  cushioning 

research  efforts  [1,2.3,4,51  in  the  development  of  a validation  procedure  for  the 

various  cushioning  material  models  being  developed.  The  following  cushioning 

3 

materials  were  considered  in  this  research  effort:  1)  Minicel  - 2 lbs. /ft.  , 

3 3 

2)  Ethafoam  - 2 Ibs./ft.  , 3)  Ethafoam  - 4 lbs. /ft.  , 4)  Polyester  Urethane  - 

3 3 

4 Ibs./ft.  , and  5)  Polyether  Urethane  - 3 Ibs./ft.  . 

This  volume  is  divided  into  five  major  sections,  one  associated  with  each 
material  investigated.  Each  section  contains  the  basic  mathematical  model  appro- 
priate for  the  material  under  consideration,  together  with  selected  examples  of 


r ' - — ^ 

i 

I i 

the  validation  combinations  requiring  specific  explanation.  In  the  case  of  Minicel , 
the  entire  set  of  validation  combinations  is  included.  However,  for  the  remaining 
materials,  only  selected  examples  are  included. 


» 
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SECTION  I 

MINICEL  POLYETHYLENE  FOAM 
(2  Lb. /Ft.3) 


I 

I 

I 
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MINICEL  MODEL  VALIDATION 

The  data  base  for  the  superimposed  dynamic  cushioning  curves  originally 
reported  upon  in  |1]  was  utilized  by  McDaniel  [6]  in  the  development  of  a generalized 
model  for  the  Minicel  material . McDaniel  then  conducted  additional  drop  tests  on 
the  Minicel  material  at  1)  a 21  inch  drop  height  on  1 , 2,  and  3 inch  thick  samples, 
and  2)  on  4 and  5 inch  thick  samples  at  drop  heights  of  12,  18,  24,  and  30  inches. 
Utilizing  a test  of  means,  and  a test  of  variances,  McDaniel  statistically  validated 
the  general  model  within  the  data  base  established. 

The  McDaniel  validation  method  is  both  costly  and  time  consuming  since 
additional  drop  testing  is  required.  However,  it  was  the  only  method  available 
at  that  time  to  validate  the  model . Consequently,  a search  was  initiated  to  develop 
a more  efficient  and  effective  validation  procedure  which,  hopefully,  would  not  require 
additional  drop  testing. 

It  should  be  recalled  that  the  Minicel  model  consists  of  a constant  plus  24  terms 
of  the  polynomial  of  the  general  form: 

«~l  A 

1 


1 i/2  1 

G = C + e hV/  - 
° i =0  k 


5,  jE," ' CW“’">)I 


where: 


h 

T 

n 


= model  constant 
= drop  height  in  inches 


= thickness  of  cushion  in  inches 


F+460 


= temperature  in  — — 

= static  stress  in  psi  times  100 


= model  variable  coefficient. 
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The  actual  model  for  Minicel  is  shown  in  Table  1.  Since  the  Minicel  model  was 
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already  validated,  it  was  decided  that  any  new  validation  procedure  should  be 
tested  on  this  model  . 

MICOM  Report  No.  RL-CR-76-3  [5]  developed  a procedure  for  determining 
confidence  intervals  and  prediction  limits  on  dynamic  cushioning  curves  of  the 
form: 

A 2 

y.  = bg  + b^  fnx.  + b2(£nx.) 

where: 

y.  = predicted  deceleration  at  impact  experienced  by  the 

packaged  item  for  a given  cushion  thickness,  density, 
drop  height,  and  temperature, 

x.  =100  times  the  static  stress  experienced  by  the  cushion  from 

the  face  of  the  packaged  item,  and 
bg,  bj,  b2  = model  coefficients. 

Since  the  developed  procedure,  referenced  above,  was  proven  successful 
for  individual  dynamic  cushioning  curves,  it  was  hypothesized  that  this  procedure 
could  be  modified  for  the  generalized  model  . The  general  theory  documented  in 
[5]  remains  the  same. 

Recall  that  MICOM  Report  No.  RL-CR-75-1  [1]  developed  a statistical 

procedure  which  resulted  in  individual  dynamic  cushioning  curves,  35  out  of  36 

being  statistically  significant  at  an  alpha  level  of  .05.  Therefore,  any  generalized 

procedure  for  model  validation  should  be  compared  with  these  individual  dynamic 

cushioning  curves.  Also,  several  comparisons  were  presented  in  [51  illustrating 

the  applicability  of  the  procedure  with  MFL-HDBK-304A  [7]  cushioning  curves. 
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Consequently,  it  was  hypothesized  that  the  generalized  model  developed 
by  McDaniel,  which  provides  dynamic  cushioning  curves  for  individual  com- 
binations of  drop  height,  temperature,  static  stress,  and  cushion  thickness, 
together  with  the  prediction  limit  equation  from  [51, 

y + t *nJ  l+a^(x^x)  ^a 
— a 

where 

A 2 

y = b^  + b^Anx  + b2Unx)  , 

would  be  combined  to  provide  prediction  limits  for  the  Minicel  model  at  selected 
static  stress  levels,  drop  heights,  temperatures,  and  cushion  thickness.  The 
individual  dynamic  cushioning  curves  [IDCCl  developed  in  [1]  would  be  compared 
with  the  developed  prediction  limits  to  ascertain  whether  the  generalized  model 
was  predicting  the  IDCC  in  a consistent  statistical  fashion.  In  essence,  the  test 
of  the  generalized  model  is  to  determine  if  it  can  provide  G-level  values  which 
include  the  significant  static  stress  level  portion  of  the  IDCC  and  remain  within 
the  prediction  limits  for  the  particular  conditions  under  consideration.  For  the 
purposes  of  this  validation  study,  the  significant  portion  of  the  IDCC  are  identified 
as  the  minimum  IDCC  G-level  value  bounded  by  + 1 .0  psi.  This  significant  portion 
may  be  truncated  at  the  lower  or  upper  static  stress  level  if  the  bounds  fall  outside 
the  standard  static  stress  range  of  0.05  to  5.20  psi . For  example,  from  page  10, 
it  is  apparent  that  the  minimum  G-level  for  the  IDCC  is  34.38  G's  at  a static  stress 
of  1 .2  psi . Placing  + 1 .0  psi  bounds  on  the  identified  static  stress  level  gives  a 
static  stress  range  of  .20  psi  to  2.20  psi.  This  valid  range  is  identified  in  pages  10 
through  45  as  a double  asterisk  (**)  to  the  left  of  the  MODEL  column.  Over  this 
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static  stress  range,  it  is  seen  that  all  model  values  are  contained  within  the  developed 
prediction  limits  for  this  case. 

Page  12  presents  the  first  variation  from  the  established  format  of  page  10. 

For  the  static  stress  range  of  .90  to  4.80  psi,  the  lower  prediction  values  are 
identified  as  — . This  notation  indicates  that  the  true  calculated  mathematical 
value  for  a particular  lower  prediction  limit  value  is  negative.  Since  a negative 
G value  is  meaningless  for  this  study,  the  actual  negative  values  are  not  shown, 
but  are  assumed  to  be  zero . 

Referring  to  page  16,  it  is  noted  that  an  inconsistency  appears  to  exist. 
Immediately  to  the  right  of  the  values  in  the  column  entitled  MODEL  are  seen 
several  asterisk.  These  asterisk  indicate  the  static  stress  levels  at  which  the  model 
values  are  outside  of  the  IDCC  prediction  limits.  For  the  IDCC,  the  minimum 
G's  are  39.78  at  a static  stress  of  .40  psi . The  lower  static  stress  level  of  .05  psi 
is  utilized  as  the  lower  bound  since  it  is  the  smallest  static  stress  level  on  which 
drop  test  data  is  available.  The  upper  bound  becomes  1 .40  psi . The  comparison 
between  the  identified  static  stress  range  (indicated  with  double  asterisk)  and  the 
model  predicted  values  outside  of  the  prediction  limit  (single  asterisk),  identifies 
the  only  combination  of  drop  height,  temperature,  and  cushion  thickness,  out  of 
36  combinations  tested,  that  failed  the  validation  procedure.  This  is  extremely  note- 
worthy, since  the  entire  bulk  cushioning  material  research  effort  has  been  conducted 
at  a statistical  level  ofa  = .05.  Hence,  we  would  expect,  from  a statistical  view- 
point, to  find  at  least  one  out  of  36  tested  cases  which  is  not  validated.  From  the 
positive  viewpoint,  we  find  27  of  the  36  tested  cases  were  within  the  prediction 
limits  for  the  entire  static  stress  range  (.05  to  5.20  psi)  over  which  data  was  available. 
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Consequently,  it  is  felt  that  the  prediction  limit  approach  to  cushioning 
model  validation  is  in  agreement  with  the  approach  of  McDaniel . Furthermore, 
this  approach  does  not  require  any  additional  drop  testing,  but  instead,  a small 
amount  of  computer  time.  The  developed  computer  code  necessary  to  utilize  this 
validation  procedure  is  contained  in  the  Appendix.  This  procedure  will  be  utilized 
to  validate  the  mathematical  bulk  cushioning  models  for  the  remaining  materials 
identified  earlier  in  this  report. 
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66.29 

46.65 

57.2b 

36.70 

50.29 

34.17 

44.75 

29.67 

40.23 

25.94 

36.50 

22.82 

33.37 

20.17 

30.71 

17.91 

28.44 

15.9b 

26.48 

14.27 

24.79 

12.80 

23.31 

11.52 

22.02 

10.39 

20.89 

9.40 

ia.90 

8.53 

16.03 

5.95 

**  16.46 

4.36 

**  14. Oy 

3.4b 

**  14.19 

2.98 

**  13.87 

2.79 

**  13.88 

2.82 

**  14.13 

3.01 

**  14.57 

3.32 

**  18.14 

3.73 

**  15.81 

4.22 

**  16.57 

4.7b 

**  17.39 

5.39 

18.25 

6 • Ob 

1Q.16 

6.77 

20.09 

7.52 

21.04 

8.30 

22.01 

9.12 

22.69 

9.95 

23.67 

10.80 

24.07 

11.6b 

25.96 

12.52 

26  • 6b 

11 


HHPtR-P 
204.39 
146.14 
117.41 
99.40 
86.78 
77.33 
69.96 
64. 01 
59.11 
5b. 00 
51.51 

48.50 

45.89 
43. bl 

41.60 

39.82 
38.23 

36.82 
35 . 56 
34.42 

30.91 

28.60 
27.09 
2b  .16 
25.66 
25.47 
25.53 
25.77 
26.15 
26.  b3 

27.20 

27.83 

28.50 

29.20 

29.92 
30.65 
31.39 
32.14 

32.90 
33  . b7 
34.45 


f 

I I I 

I j 


MINKfcL  12.0 

IN.  U.H. 

3*0  IN* 

THICK 

-65.0 

TtMPrHATUKE 

STATIC  STHtSS 

uPCELFKATTON 

(G) 

PSI 

IDCC 

LO*FK-H 

PODFL 

I'HPLR-P 

.Ob 

167. bP 

143.62 

161.15 

191.74 

.10 

ilb.25 

91  .57 

io9. 9« 

136.93 

.IS 

6S.42 

66  tie: 

64. P4 

112.73 

.20 

73. c7 

50.32 

6<J.  15 

9b. 21 

.2b 

61.97 

39.37 

5P.21 

84.57 

.30 

53.54 

31.29 

50.06 

75.60 

.3b 

46.98 

2b. Ob 

43.73 

66.90 

.40 

41.72 

20.12 

3P « 6b 

63.31 

.4b 

37.39 

16.11 

34.51 

56 . 68 

.50 

33. 7P 

12. PI 

31.05 

54.76 

.bb 

30.72 

10.04 

2P.12 

51.40 

.60 

2ti.lO 

7.71 

25.62 

48.49 

• 6b 

25.63 

5.72 

23.46 

45.95 

.70 

23.66 

4.02 

21.59 

43.70 

.7b 

22.13 

2.5b 

19.95 

41.71 

.60 

20. b] 

1 .26 

IP. 51 

39.94 

.fab 

19.26 

.17 

17.24 

36.34 

.SO 

lti  . 06 

- - 

16.11 

36.91 

.S5 

lb. 99 

- - 

15.11 

35  * 62 

1.00 

lb.  03 

- - 

14.22 

34.95 

1.20 

13.10 

- - 

11.51 

30.74 

1.40 

11. IP 

- - 

** 

9.76 

28.18 

1.60 

9.94 

- - 

** 

P.70 

2b. 41 

l.faO 

9.16 

- - 

** 

8.06 

25.24 

2.00 

6.72 

- - 

** 

7.74 

24.50 

2.20 

b.53 

- - 

** 

7.65 

24.09 

2.40 

fa. 53 

- - 

** 

7.75 

23.95 

2.60 

e.fap 

- - 

** 

7.98 

24.00 

2.60 

6.94 

- - 

** 

P.32 

24.21 

3.00 

9.2P 

- - 

** 

P.74 

24.54 

3.20 

9.70 

- - 

** 

9.22 

24.96 

3.40 

10. IP 

- - 

** 

9.76 

25.44 

3.60 

10.70 

- - 

10.34 

25.96 

3.60 

11.26 

- - 

10.95 

2b. 52 

4.00 

11.6S 

- - 

11.59 

27.10 

4.20 

12.46 

- - 

12.25 

27. b9 

4.40 

13.10 

- - 

12.93 

26.29 

4.60 

13.74 

- - 

13.62 

26.89 

4 . faO 

14.41 

- - 

14.32 

29.50 

5.00 

15. OP 

.03 

15.03 

30.12 

5.20 

15.76 

.7b 

15.74 

30.75 

i 
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I 

I 

MIMtfcL  12.  0 AN.  U.H. 

STmTIC  STHtSb 


PS  I 

xncc 

.os 

125.19 

.10 

82.32 

.is 

63.67 

• 20 

53.32 

.2S 

40.94 

.3n 

42.79 

. 3S 

4U.03 

.40 

36.20 

• 4S 

37.01 

.50 

3b. 28 

• S5 

35.90 

.60 

35.78 

.65 

35.67 

.70 

36.11 

.75 

3b. 48 

.60 

3b  • 95 

.65 

37.50 

.90 

36.12 

.95 

36.  79 

1.00 

39.50 

1.20 

42. b5 

1.40 

4b. U7 

1.60 

49.58 

1.80 

53.10 

2.00 

5b  .60 

2.20 

60.03 

2.40 

63.40 

2.60 

6b  • b9 

2.60 

69.90 

3.00 

73.03 

3.20 

7b. 08 

3.40 

79.06 

3.60 

81.96 

3.60 

84.60 

4.00 

87.57 

4.20 

90.27 

4.40 

92.91 

4.60 

95.49 

4.60 

96.02 

5.00 

100.40 

5.20 

A02.91 

1.0  IN. 

thick 

70.0 

TtMRFKATURE 

ufcflfhation 

IG) 

LOkFK-P 

IVODEL 

UpPtP-P 

107.06 

** 

126.62 

143.32 

b4 . 46 

** 

65.25 

100.15 

46.12 

** 

66.93 

81.22 

36.05 

** 

56.55 

70.59 

29.94 

** 

50.00 

63.93 

26.06 

** 

45.63 

59.52 

23.56 

** 

42.61 

56.51 

21.96 

** 

40.51 

54.42 

21 .03 

** 

39.04 

52.98 

20.54 

** 

38.03 

52.02 

20.39 

** 

37.36 

51.41 

20.50 

** 

36.99 

51.07 

20.80 

♦ * 

36.81 

50.94 

21 .25 

** 

36.79 

50.97 

21 .82 

** 

36.90 

51.14 

22.49 

** 

37.12 

51.41 

23.23 

** 

37.43 

51.78 

24.02 

** 

37.80 

52.21 

24.87 

** 

38.24 

52.71 

25 .75 

** 

38.72 

53.26 

29.50 

** 

41.01 

55.81 

33.41 

** 

43.62 

58.73 

37.31 

*♦ 

46.39 

61.84 

41.15 

49.23 

65.06 

44.87 

52.07 

66.33 

48.4b 

54.Q0 

71.  bO 

51.94 

57.68 

74.86 

55.29 

60.42 

78.09 

58.53 

63.11 

81.26 

bl  .67 

65.75 

84.39 

b4.72 

68.32 

87.44 

b7.7  U 

70.84 

90.42 

70.59 

73.31 

93.33 

73.43 

75.72 

9b. 17 

76.20 

78.06 

98.93 

78.92 

80.38 

101. bl 

61.59 

82.64 

104.23 

64.21 

84.85 

10b. 77 

66.77 

87.02 

109.26 

69.26 

89.14 

* 

lll.b9 

91.74 

91  .22 

* 

114.00 

I 
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MINILEL 


12.0  IN.  U.H 


2.0  IN.  THICK 


70.0  tlmpfratuke 


I 

I 

I 

I 

I 


STATIC  STRtSS 


PS  I 

1DCC 

.05 

97.50 

.10 

65.82 

.15 

51.01 

.20 

42.16 

.25 

36.25 

.30 

32.04 

.35 

28.91 

.40 

26.52 

.45 

24.66 

.50 

23.19 

.55 

22.02 

.60 

21.06 

.65 

20.34 

.70 

19.74 

.75 

19.27 

.80 

18.90 

.85 

18.61 

.90 

18.40 

.95 

18.25 

1.00 

18.15 

1.20 

18.15 

1.40 

18.56 

1.60 

19.26 

1.80 

20.16 

2.00 

21.12 

2.20 

22.16 

2.40 

23.24 

2.60 

24.34 

2.80 

25.46 

3.00 

26.58 

3.20 

27.70 

3.40 

28.82 

3.60 

29.93 

3.80 

31.03 

4.00 

32.12 

4.20 

33.19 

4.40 

34.26 

4.60 

35.30 

4.80 

36.34 

5.00 

37.36 

5.20 

38.37 

DECELERATION 

(6) 

LO*Eh-P 

kodel 

82.79 

** 

98.87 

51.34 

** 

65.99 

36.76 

** 

50.62 

28.13 

** 

41.45 

22.44 

** 

35.32 

IB. 44 

** 

30.96 

15.51 

* * 

27.71 

13.32 

** 

25.24 

11.65 

** 

23.32 

10.38 

** 

21.80 

Q.39 

** 

20.59 

8.63 

** 

19.62 

fl.06 

** 

18.85 

7.63 

** 

18.24 

7.31 

** 

17.75 

7.10 

** 

17.37 

6.96 

** 

17.08 

6.89 

** 

16.86 

6. 88 

** 

16.71 

6.92 

** 

16.61 

7.40 

** 

16.63 

8.24 

** 

17.10 

9.27 

** 

17.84 

10.39 

** 

18.75 

11.55 

♦ * 

19.76 

12.73 

20.85 

13.90 

21.98 

15.07 

23.13 

16.22 

24.30 

17.36 

25.47 

18.49 

26.64 

16.61 

27.81 

20.72 

28.Q7 

21  .82 

30.11 

22.92 

31.25 

24,01 

32.37 

25.09 

33.48 

26.17 

34.58 

27.24 

35.66 

28.29 

36.72 

29.33 

37.77 

14 


liPPER-P 

112.21 

80.30 

65.26 
56.19 
50.07 

45.65 

42.31 
39.72 
37.67 
36.01 

34.66 
33.55 
32.62 
31.86 
31.23 

30.70 

30.26 

29.91 

29.61 

29.38 
28.90 
28*94 

29.32 

29.92 

30.70 
31.59 
32.58 

33.62 

34.70 
35.80 

36.92 
38 .03 
39.14 
40*24 

41.32 

42.38 

43.42 

44.44 

45.44 

46.43 
47.41 


MIMoEL 


12.0  IN.  U.H. 


STATIC  STKtSS 


PS  I 

1DCC 

.OS 

80.86 

.10 

5b. 02 

.15 

44.06 

.20 

36.73 

.25 

31.70 

.30 

28. Ul 

.35 

25.20 

.40 

22. 9P 

.45 

21.10 

.50 

19.73 

.55 

18.52 

.60 

17.51 

.65 

lb.b* 

.70 

15.92 

.75 

15.30 

.80 

14.77 

.85 

14.32 

.90 

13.93 

.95 

13.60 

1.00 

13.31 

1.20 

12.54 

1.40 

12.20 

1.60 

12.11 

1.80 

12.21 

2.00 

12.44 

2.20 

12.7* 

2.40 

13.13 

2.60 

13.55 

2.80 

14.01 

3.00 

14.50 

3.20 

15.00 

3.40 

15.5? 

3.60 

lb  • 04 

3.80 

lb. 57 

4.  on 

17.11 

4.20 

17.65 

4.40 

18,1° 

4.60 

18.7? 

4.80 

19.26 

5.00 

19.7° 

5.20 

20.3? 

I 

I 

I 


3 • o In* 

THICK 

70.0 

TtMPFRATUKE 

deceleration 

(G) 

LOwFN-P 

MODFL 

tlPPER-P 

b5  • 67 

82.40 

96.06 

41.07 

54.56 

70.98 

29.34 

41.36 

58.78 

22.24 

33.37 

51.22 

17.43 

27.96 

45.96 

13.9b 

24.05 

42.06 

11.36 

21.10 

39.03 

9.35 

18.81 

36.61 

7.7b 

17.00 

34.62 

6.50 

15.54 

32.97 

6.46 

14.35 

31.56 

4.64 

** 

13.38 

30.37 

3.97 

** 

12.57 

29.33 

3.41 

** 

ll.QO 

28.44 

2.96 

** 

11.35 

27.65 

? . 59 

** 

10.90 

26.96 

2.29 

** 

10.52 

2b. 35 

2.05 

** 

10.21 

25.81 

1.8b 

** 

9.9b 

25.34 

1.71 

** 

9.76 

24.92 

1 .44 

** 

9.34 

23. b5 

1 .49 

** 

9.35 

22.90 

1.74 

** 

9.62 

22.49 

2.10 

** 

10.06 

22.33 

2.51 

** 

10.62 

22.37 

2.96 

** 

11.26 

22.54 

3.43 

** 

11.95 

22.83 

3.91 

** 

12.68 

23.20 

4.40 

13.43 

23.63 

4.fl9 

14.20 

24.10 

5.40 

14.98 

24.60 

5.91 

15.77 

25.12 

6.43 

16.55 

25.65 

6.9b 

17.34 

26.18 

7.51 

18.12 

26.71 

8.0b 

18.90 

27.24 

8.62 

19.67 

27.75 

9.1b 

20.44 

28.26 

Q.75 

21.20 

28.77 

10.32 

21.95 

29.27 

10.88 

22.69 

29.77 

15 


MIMCEL  12.0 

IN.  U.H. 

1.0  IN. 

THICK 

160.0 

tlppfhaiuhe 

static  strlss 

DECELERATION 

IG> 

PSI 

mcc 

LOIaFK-P 

POUFL 

UPPLR-P 

.05 

90.76 

76.74 

** 

98.47 

104.78 

.10 

62.94 

49.13 

** 

59.75 

76.75 

.15 

51.  bo 

36.08 

** 

43.71 

65.30 

.20 

45.96 

32.54 

** 

35.28 

59.36 

.25 

42.7  8 

29.56 

** 

30.43 

56.00 

.30 

41.  u3 

27.99 

** 

27.56 

* 

54.06 

.35 

40.13 

*7.28 

** 

25.91 

* 

52.98 

.40 

39.76 

27.10 

** 

25.05 

* 

52.46 

.45 

39.61 

27.30 

** 

24.72 

* 

52.32 

.50 

40.10 

27.76 

** 

24.78 

* 

52.44 

.55 

40.56 

28.40 

** 

25.12 

* 

52.76 

.60 

41.19 

29.1b 

** 

25.66 

* 

53.22 

• 65 

41.91 

30.03 

** 

26.36 

* 

53.79 

.70 

42.70 

50.96 

** 

27.18 

* 

54.44 

.75 

43.56 

31 .95 

** 

28.08 

* 

55.15 

.80 

44.44 

3?. 97 

** 

29.05 

* 

55.91 

.85 

45.36 

34.02 

** 

30.08 

* 

56.71 

.90 

4b. 31 

35.09 

** 

31.15 

* 

57.53 

.95 

47.27 

36.17 

** 

32.25 

* 

58.38 

1.00 

48.25 

37.25 

** 

33.38 

* 

59.24 

1.20 

52.19 

41.59 

** 

38.00 

* 

62.79 

1.40 

5b.  10 

45.82 

** 

42.68 

* 

66.38 

1.60 

59.93 

49.90 

47.31 

* 

69.96 

1.80 

63.64 

53.79 

51 .82 

* 

73.48 

2.00 

67.2? 

57.51 

56.21 

* 

76.93 

2.20 

70.67 

bl  .Gb 

60.46 

* 

80.29 

2.40 

74.01 

64.45 

64.58 

83.57 

2.60 

77.23 

67.69 

68.57 

86.76 

2.80 

80.33 

70.81 

72.43 

89.85 

3.00 

83.34 

73.82 

76.17 

92.86 

3.20 

86.24 

76.72 

79.80 

95.77 

3.40 

89.06 

79.53 

83.32 

98.59 

3.60 

91.79 

6?. 2b 

86.73 

101.33 

3.80 

94.44 

84.91 

90.06 

103.98 

4.00 

97.0? 

67.50 

93.29 

106.54 

4.20 

99.5? 

90.02 

96.43 

109.03 

4.40 

101.96 

9?. 48 

99.50 

111.45 

4.60 

104.34 

94.89 

102.49 

113.79 

4.80 

10b. 66 

97.24 

105.41 

116.08 

5.00 

108.9? 

99.53 

1U8.25 

118.31 

5.20 

111.1? 

lUl .76 

111.04 

120.49 

WINI^EL 


12.0  IN.  U.H 


2.0  IN.  THICK 


lbO.O  TLMPP-RATUHF 


STATIC  STHtSS 


PS  I 

IDCC 

.05 

69.17 

.in 

47.66 

. 15 

38.21 

.20 

32.62 

.25 

29.00 

.30 

26.51 

.35 

24.74 

.40 

23.44 

.45 

22.48 

.50 

21.78 

.55 

21.26 

.60 

20.88 

.65 

20.62 

.70 

20. 4C 

.75 

20.36 

.80 

20.33 

.85 

20.34 

.90 

20.40 

.95 

20.40 

1.00 

20.61 

1.20 

21.31 

1.40 

22.23 

1.60 

23.27 

1.80 

24.38 

2.00 

25.51 

2.20 

26.66 

2.40 

27.61 

2.60 

28.95 

2.80 

30.08 

3.00 

31.1Q 

3.20 

32.20 

3.40 

33.36 

3.60 

34.42 

3.80 

35.46 

4.00 

36.48 

4.20 

37.48 

4.40 

38.46 

4.60 

39.4? 

4.80 

40.37 

5.00 

41.30 

5.20 

42.21 

uecflfhation 

(G) 

LOwEK-P 

podfl 

58  . R8 

** 

65.42 

37.73 

** 

47.84 

28.22 

** 

39.69 

22.77 

** 

34.87 

lo.?9 

** 

31.68 

16.94 

** 

29.42 

15.29 

** 

27.76 

14.12 

** 

26.51 

13.29 

** 

25.55 

12.70 

** 

24.80 

12.29 

* * 

24.22 

12.03 

** 

23.76 

11.8b 

* * 

23.41 

11  .81 

** 

23.13 

11  .82 

** 

22.02 

11.86 

** 

22.77 

11.99 

* * 

22.66 

12.13 

** 

22.59 

12.31 

** 

22.55 

12.51 

** 

22.54 

13.50 

** 

22.72 

14.65 

** 

23.11 

15.87 

** 

23.64 

17.11 

** 

24.24 

18.35 

24.90 

19.56 

25.58 

20.75 

26.28 

21  .02 

26.99 

23.05 

27.70 

24.17 

28.41 

25.2b 

29.11 

26.33 

29.81 

27.38 

30.50 

28.42 

31.19 

29.45 

31  .86 

30.4b 

32.52 

31.4b 

33.18 

32.44 

33.82 

33.41 

34.46 

34.37 

35 . 06 

35.30 

35.70 

I iRPtR-P 

79.46 
5b  .00 
48.20 

42.47 

38.71 

36.09 
34. 1R 

32.76 

31.68 
30.85 

30.22 
29.73 
29.37 

29.10 
28.90 

28.77 
28.70 

28.67 

28.68 

28.72 
29.13 
29.82 

30.68 
31.65 

32 .68 
33.76 
34.87 
35.99 

37.11 

38.22 

39.32 
40.40 

41.46 

42.50 

43.51 
44.50 

45.46 
4b.  4l 

47.33 

48.23 

49.12 
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MINICFL 


MINICFL  12.0 

IN.  O.h. 

3.0  IN. 

THICK 

160.1 

STATIC  stress 

ufcflfratton 

(G) 

PSI 

mcc 

LO*FH-P 

POOFL 

.0* 

5b  • 09 

41.47 

51.39 

.In 

40.80 

26.40 

39.71 

.15 

33.51 

19.32 

33.93 

.20 

29. UQ 

15.10 

30. 3U 

.25 

26. UP 

12.29 

27.7b 

.30 

23.90 

10.30 

25.85 

.35 

22.26 

8. 84 

24.37 

.40 

20.97 

7.74 

** 

23.17 

.45 

19.9a 

6.89 

** 

22.19 

.50 

19.11 

6.23 

* * 

21.36 

.55 

18.44 

5.72 

** 

20.66 

.60 

17  .bP 

5.32 

** 

20.06 

.65 

17.41 

6.00 

** 

19.54 

.70 

17. U2 

4.7b 

** 

19.08 

.75 

16.70 

4.58 

** 

18.68 

.80 

16.43 

4.45 

** 

18.32 

.85 

lo.20 

4.35 

** 

18.01 

.90 

lb. 01 

4.29 

** 

17.73 

.95 

15.86 

4.25 

** 

17.48 

1 .on 

15.73 

4.24 

** 

17.25 

1.20 

15.43 

4.35 

** 

16.55 

1.40 

15. 3P 

4.83 

** 

16.07 

1.60 

15.47 

4.98 

** 

15.76 

1.80 

15. b7 

5.37 

** 

15.55 

2.00 

15.93 

5.78 

** 

15.41 

2.20 

16.24 

6.18 

** 

16.34 

2.40 

16. 5P 

6.58 

** 

16.31 

2.60 

16.94 

6.97 

16.31 

2.60 

17.32 

7.37 

16.35 

3.00 

17.71 

7.75 

15.40 

3.20 

18.11 

8.15 

15.47 

3.40 

18.51 

8.54 

15.55 

3.60 

18.91 

8.94 

15.64 

3.80 

19.31 

9.34 

15.75 

4. 00 

19.7? 

9.7b 

15.86 

4.20 

20.1? 

10.17 

15.96 

4.40 

20.5? 

10.60 

16.10 

4.60 

20.91 

11.03 

16.22 

4.80 

21.31 

11.46 

16.35 

5.00 

21.70 

11.88 

16.49 

5.20 

22. OP 

12.30 

16.62 

TtVPFKATURE 


I'PPER-P 

70.71 

55.20 

47.71 

43.08 

39.87 

37.50 

35.66 

34.20 

33.00 

32.00 

31.15 
30.44 

29.82 
29.28 

28.82 
28.41 

28.05 
27.74 

27.46 
27.22 

26.51 
2u . 1 3 
25.96 
25.96 

26.08 
26.30 
26.58 
26.91 

27.27 

27.66 
28.07 

28.47 

28.88 

29.28 
29.68 

30.06 
30.43 
30.80 

31.16 

31.51 
31.87 


18 


MINKEL 


65.0  TEMPERATURE 


NICEL  18.0 

IN.  U.h . 

1.0  IN. 

thick 

• 

if 

vO 

1 

STATIC  STRESS 

deceleration 

(6) 

RSI 

IDCC 

LOIaER-R 

koofl 

.05 

23b . 23 

197.46 

** 

?45 • 77 

.in 

155.96 

117.83 

** 

158.18 

.15 

119.54 

82.05 

* * 

118.84 

.20 

98.4? 

bl.54 

** 

96. ?5 

.25 

84.73 

48.46 

** 

81.78 

.30 

75.30 

39.61 

** 

71.93 

.35 

68.56 

33.42 

** 

64.98 

.40 

63.6? 

29.03 

** 

59.89 

.45 

59.97 

25.81 

** 

56.38 

.50 

57.26 

23.71 

** 

53.78 

.55 

55.26 

22.20 

** 

51.94 

.60 

53.81 

21 .22 

** 

50.68 

.65 

52.79 

20.66 

* # 

49.88 

.70 

52.1? 

20.43 

* * 

49,44 

.75 

51.73 

20.46 

** 

49.30 

.80 

51.57 

20.71 

** 

49.40 

.85 

51.59 

21.12 

** 

49.69 

.90 

51.78 

c \ • 68 

** 

50.15 

.95 

52. UQ 

2?. 35 

** 

50.74 

1.00 

52.5? 

23.1  1 

** 

51.45 

1.20 

55.06 

26.83 

** 

55.10 

1.40 

58.4? 

31.15 

** 

59.57 

1.60 

62.25 

35.69 

** 

64.47 

1.80 

6b. 33 

40.30 

** 

69.59 

2.00 

70.53 

44.86 

74.79 

2.20 

74.78 

49 . 34 

80.00 

2.40 

79.04 

53.72 

85.19 

2.60 

83.28 

58.01 

90.32 

2.80 

87.47 

6?.  20 

95.37 

3.00 

91. b0 

b6 . 32 

100.34 

3.20 

95. b7 

70.3b 

105.21 

3.40 

99.68 

74.35 

110.00 

3.60 

103. bl 

78.28 

114.69 

3.80 

107.48 

8?.  17 

119.29 

4.00 

111.27 

66.01 

123.79 

4.20 

115.00 

89. pi 

128.21 

4.40 

118.66 

93.55 

132.54 

4.60 

122.24 

97.24 

136.78 

4.80 

125.77 

100.R5 

140.94 

5.00 

129.23 

104.37 

145.03 

5.20 

132.63 

107.77 

149.04 

UPPtR-P 

275.00 

194.08 
157.03 
135.29 

121.01 
111.00 
103. b9 

98.21 

94.03 

90.81 
88.32 
86.40 
84.9? 

83.81 
82.99 
82.43 
82.07 
81.88 
81.84 
81.93 
83.28 
85.70 

88.81 
92.36 
96.20 

100.22 

104.36 

108.54 

112.73 

116.88 

120.98 

125.01 

128.94 

132.79 

136.53 

140.19 

143.75 

147.25 

150.69 

154.09 
157.48 
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MCtL  18.0 

IN.  U.h. 

2.0  IN. 

THICK 

-65.0 

tlmpfratuke 

STATIC  sTRtSS 

DECELERATION 

<G) 

HSI 

mcc 

LO*EK-P 

KODFL 

hppeR-p 

.OS 

233 .11 

218.43 

231.03 

247.78 

.10 

155. «Q 

141.48 

156.04 

170.31 

.IS 

118.86 

104.73 

110.64 

133*05 

.20 

96.28 

82.37 

97.39 

110.20 

» 2S 

80.64 

b7 .17 

82.18 

94.51 

.30 

69.58 

56.14 

71.06 

83.01 

. 3S 

61. UO 

47.79 

62.63 

74.21 

.40 

54.28 

41.29 

** 

56.00 

67.26 

.45 

48. 6Q 

36.12 

** 

50.68 

61.66 

.50 

44.50 

31.04 

** 

46.34 

57*06 

.55 

40.68 

28.52 

** 

42.76 

53.24 

.60 

37.87 

25.70 

** 

3Q.78 

50.03 

.65 

35.34 

23.37 

** 

37.27 

47.31 

.70 

33.21 

21  .42 

** 

36.16 

44.99 

.75 

31.40 

10.79 

** 

33.37 

43*01 

.80 

29.67 

18.43 

** 

31  .85 

41.31 

.85 

28.5  8 

17.30 

** 

30.66 

39.85 

.90 

27.48 

16.3b 

** 

20.46 

38.60 

.95 

2b. 55 

15.5b 

** 

28.53 

37.52 

1.00 

25.76 

14.04 

** 

27.74 

36.50 

1.20 

23.76 

13.45 

** 

25.72 

34.07 

1.40 

23.01 

13.12 

** 

24.04 

32.91 

1.60 

23.07 

13.50 

** 

24.05 

32.64 

1.80 

23. b6 

14.34 

** 

25.49 

32.99 

2.00 

24.  b3 

15.46 

** 

26.40 

33.77 

2.20 

25. 6* 

16.82 

** 

27.5b 

34.88 

2.40 

27.26 

18.29 

** 

28.01 

36.21 

2.60 

28.70 

10.87 

30.39 

37.71 

2.80 

30.42 

21.51 

31.06 

39.33 

3.00 

32.12 

23.21 

33.61 

41.03 

3.20 

33.87 

24.05 

36.30 

42.79 

3.40 

3b  .bS 

26.73 

37.02 

44.58 

3.60 

37.46 

28.53 

38.77 

46.38 

3.80 

39.  *7 

30.35 

40.63 

48.19 

4.00 

41.00 

32.19 

42.30 

49.99 

4.20 

42.92 

34.04 

44.07 

51.79 

4.40 

44.73 

35.00 

45.84 

53.57 

4.60 

4b. 56 

37.75 

47.60 

55.34 

4.80 

48.36 

30.60 

40.35 

57.10 

5.00 

50.14 

41.42 

51.09 

58.86 

5.20 

51.92 

43.22 

52.82 

60.61 

20 
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MINlCtL  18.0 

IN  . L)  .H  • 

3.0  IN. 

THTCK 

-65.0 

TtMPFKATUHE 

STATIC  sTRtSS 

ufcflfration 

(6) 

MSI 

1DCC 

LOukFh-P 

KODFL 

I'PPtR-P 

• OS 

17b. 41 

lnp.ib 

204.33 

208.64 

.10 

123.21 

90.56 

138.5b 

155.86 

.15 

97.48 

65.39 

106.50 

129.56 

.20 

81.37 

4Q . 83 

86.63 

112.90 

.25 

70.10 

59. 1U 

72.86 

101.10 

.30 

61 

31.21 

62.67 

92.16 

.35 

5b. 14 

25.17 

54.80 

85.10 

.40 

49.67 

20.40 

48.54 

79.35 

.45 

4b. 55 

16.5b 

43.45 

74.55 

.50 

41.94 

13.41 

39.23 

70.47 

.55 

36.68 

10.80 

35.68 

6b. 95 

.60 

3b. 25 

8.61 

32.68 

63.89 

.65 

33.98 

6.77 

30.11 

61.20 

.70 

32.00 

5.20 

27.89 

58.81 

.75 

30.27 

3.8b 

25.Q7 

56.68 

.60 

26.74 

2.71 

24.29 

54.76 

.85 

27.38 

1 .72 

22.83 

53.04 

.90 

2b  . 17 

.86 

21.55 

51.48 

.95 

25.10 

.13 

20.42 

50.07 

1.00 

24.13 

- - 

19.43 

48.78 

1.20 

21.17 

- - 

16.52 

44.65 

1.40 

19.22 

- - 

** 

14.81 

41.75 

1.60 

17.95 

- - 

** 

13.88 

39.72 

1.60 

17.15 

- - 

** 

13.49 

38.34 

2.00 

lb.bP 

- - 

** 

13.47 

37.45 

2.20 

16.47 

- - 

* * 

13.74 

36.94 

2.40 

lb. 44 

- - 

** 

14.21 

36.73 

2.60 

lb. 56 

- - 

** 

14.83 

36.73 

2.80 

lb. 60 

- - 

** 

15.57 

36.91 

3.00 

17.12 

- - 

♦ * 

16.41 

37.22 

3.20 

17.52 

- - 

** 

17.31 

37.61 

3.40 

17.98 

- - 

** 

18.27 

3b. 06 

3.60 

18.48 

- - 

19.27 

38 . 56 

3.60 

19.02 

- - 

20.30 

39.07 

4.00 

19.58 

- - 

21.36 

39.60 

4.20 

20.18 

.22 

22.43 

40.14 

4.40 

20.70 

.91 

23.52 

40. b7 

4.60 

21.42 

1.63 

24.62 

41.22 

4.80 

22.07 

2.3b 

25.73 

41.78 

5.00 

22.72 

3.09 

26.84 

42.36 

5.20 

23.38 

3.79 

27.05 

42.98 

i 


MINICEL 


18.0  IN.  U.H 


1.0  IN.  THICK 


70.0  TtMPFKATUKF 


PS  I 

IDtC 

LOWFK-P 

*OOFL 

HPPER-P 

.05 

165.67 

14?. 12 

** 

145.75 

189*01 

.10 

102.30 

78. Qb 

** 

95.73 

125.66 

.15 

7b.  53 

5.3.50 

* * 

76.20 

99.49 

.20 

63.34 

40.74 

** 

b6 . 69 

85.94 

.25 

5b  » U3 

33.80 

** 

61.81 

78.26 

.30 

51.95 

30.07 

» ♦ 

59.43 

73.83 

.35 

49.63 

28. ?9 

** 

58.55 

71.37 

.40 

48.97 

27.7b 

** 

58.63 

70.19 

.45 

46.98 

28.09 

** 

59.34 

69.87 

.50 

49.58 

29.00 

** 

60.49 

70.17 

.55 

50. b? 

30.34 

** 

61  .95 

70.91 

.60 

51.97 

31.9b 

** 

63.63 

71.97 

.65 

53  • 56 

33.84 

** 

65.47 

73.28 

.70 

55.3? 

J5.87 

** 

67.42 

74.78 

.75 

57.2? 

38.02 

** 

69.45 

7b. 41 

• 60 

59.21 

40.2b 

** 

71.53 

78.16 

• fi*' 

61.27 

4?. 50 

** 

7 3.66 

79.99 

.90 

63.3Q 

44.90 

** 

75.81 

81.88 

.95 

65.55 

47. ?7 

** 

77.96 

83.83 

1.00 

67.74 

49.67 

** 

60.15 

85.81 

1.20 

7b  .60 

bo.?5 

** 

88.81 

93.94 

1.40 

85.4? 

08.64 

** 

97.26 

102.19 

1 .60 

94.04 

77.71 

105.41 

110.37 

1.80 

102.40 

66.39 

113. ?b 

118.41 

2.00 

110.40 

94.70 

120.78 

126.28 

2.20 

116.20 

10?. 64 

128.01 

133.94 

2.40 

125.6? 

110.25 

134.96 

141.39 

2.60 

133.00 

117.55 

141.64 

148.62 

2.80 

140.11 

124.57 

148.07 

155.64 

3.00 

14b. 90 

131.35 

154.28 

162.44 

3.20 

153.47 

137.91 

160.27 

169.03 

3.40 

159.64 

144,2b 

166.0b 

175.41 

3.60 

16b. 01 

150.44 

171.67 

181.59 

3.80 

172.01 

156.45 

177.11 

187.57 

4.00 

177.64 

102.30 

182.39 

193-37 

4.20 

183.50 

lb8 .01 

187.52 

199.00 

4.40 

189.0? 

173.58 

192.50 

204.46 

4.60 

194.40 

179.02 

197.35 

209.78 

4.80 

199.04 

184.31 

202.08 

214.96 

5.00 

204.78 

169.47 

206.69 

220.04 

5.20 

209.75 

194.47 

211.18 

225.02 

22 


r 


INItfcL  la.o 

IN.  U.H. 

2.0  IN. 

thick 

o 

• 

c 

r- 

TtVPF-WATUHE 

STmTIC  STRESS 

deceleration 

(0) 

PST 

IOLC 

LOwEk-P 

kODEL 

UPPfcR-P 

.05 

120.42 

94.6b 

** 

121.Q7 

146.18 

.10 

77.37 

52.06 

** 

78.46 

102.67 

.15 

58.25 

33.39 

** 

50.17 

83.H 

.20 

47.30 

22.07 

** 

48.24 

71.82 

.25 

40.53 

16.52 

** 

41.34 

64.53 

.30 

35.92 

12.33 

** 

36.73 

59.51 

.35 

32.73 

0.54 

** 

33.54 

55.92 

.<40 

30.40 

7.69 

** 

31.31 

53.30 

.45 

26.92 

6.49 

** 

20.76 

51.35 

.50 

27.63 

5.77 

** 

28.69 

49.89 

.55 

27.11 

5.40 

** 

27.09 

48.81 

.60 

26.66 

5.30 

** 

27.57 

48.0? 

.65 

26.44 

5.41 

** 

27.37 

47.47 

.70 

26.38 

5.66 

** 

27.34 

47.09 

.78 

26.47 

6.07 

** 

27.45 

46.86 

.60 

26.66 

6.57 

** 

27.67 

46.76 

.65 

26.95 

7.14 

** 

27.Q8 

46.76 

.90 

27.31 

7.76 

** 

28.37 

46.84 

.95 

27.73 

8.47 

** 

28.82 

47.00 

1.00 

26.21 

0.20 

** 

20.33 

47.22 

1.20 

30.48 

12.36 

** 

31.70 

48.58 

1.40 

33.11 

15.75 

** 

34.42 

50  * 47 

1.60 

35.90 

10.13 

** 

37.32 

52.68 

1.60 

38.77 

22.44 

40.27 

55.11 

2.00 

41.66 

25 . 65 

43.25 

57.67 

2.20 

44.53 

28.74 

46.20 

60.32 

2.40 

47.37 

31.72 

40.12 

63.03 

2.60 

50.16 

34.56 

51.08 

65.74 

2.80 

52.90 

37.35 

54.80 

68.45 

3.00 

55.50 

40.04 

57.55 

71.14 

3.20 

56.22 

42.66 

60.25 

73.77 

3.40 

60.70 

45.23 

62.89 

76*36 

3.60 

63.31 

47.74 

65.47 

78.88 

3.80 

65.77 

50.21 

67.Q9 

81.33 

4.00 

68.18 

52.65 

70.46 

83.72 

4.20 

70.54 

55.05 

72.87 

86.04 

4.40 

72.86 

57.41 

75.24 

88.30 

4.60 

75.1? 

50.73 

77.55 

00.50 

4.80 

77.33 

62.00 

70.8  2 

92.66 

5.00 

79.50 

64.22 

82.04 

04.79 

5.20 

81.63 

66.36 

84.22 

96.90 

23 


NlttL  18.0 

IN.  U.H. 

3.0  IN. 

thick 

70.0 

TtMPFKATURE 

STATIC  6TRtSS 

ufcflfration 

16) 

PS  I 

mcc 

LOWFK-P 

POOFL 

UPPtR-P 

.OS 

97.21 

79.  U4 

** 

103.56 

114. 9« 

.in 

63.50 

46.04 

** 

66.12 

80.96 

.15 

47.9-* 

30.76 

** 

45.58 

65.09 

.20 

38.7*= 

21.59 

** 

35.51 

55.60 

.25 

32.65 

16.12 

** 

3?. 24 

49.24 

.30 

P 8.41 

12.14 

** 

27.67 

44.69 

.35 

25. 2° 

9.29 

** 

24.38 

41.29 

.40 

22.94 

7,21 

** 

21.94 

38.67 

.45 

21.14 

5.67 

** 

20.10 

36 . bl 

.50 

19.76 

4.54 

** 

IP. 72 

34.97 

.55 

18.  65 

3.71 

** 

17.68 

33*65 

.60 

17.64 

3.11 

** 

16.90 

32.57 

.65 

17. *n 

2.70 

** 

16.32 

31.70 

.70 

16.71 

2.43 

♦ * 

15.92 

30.99 

.75 

16.34 

? • 26 

** 

15.65 

30.41 

.60 

16. UP 

?.?3 

** 

15.49 

29.94 

.65 

15.91 

? . 25 

** 

16.42 

29.57 

.90 

15.81 

2.34 

** 

16.43 

29.28 

.95 

15.77 

? • 49 

** 

16.50 

29.05 

1.00 

15. 7P 

2.68 

** 

15.63 

28.69 

1.20 

16.2? 

3.75 

** 

16.55 

28.70 

1.40 

17. UP 

5.12 

** 

17.59 

29.04 

1 .60 

18. IP 

6.62 

** 

1°.47 

29.74 

1.80 

19.43 

P.17 

** 

21.16 

30.68 

2.00 

20.76 

9.73 

22.97 

31.79 

2.20 

22.14 

11.26 

24.79 

33.03 

2.40 

23.56 

12.77 

26.63 

34.35 

2.60 

24. 9P 

14.24 

25.46 

35.72 

2.60 

26.40 

15 . 66 

30.29 

37.13 

3.00 

27.8? 

17.10 

3?. 09 

38.54 

3.20 

29.23 

IP. 60 

33.57 

39.96 

3.40 

30.6? 

1Q.P6 

35.63 

41.36 

3.60 

31.9° 

21.25 

37.3b 

42.74 

3.80 

33.35 

22.61 

39.06 

44.09 

4.00 

34.69 

23.96 

40.73 

45.41 

4.20 

36. ul 

26.31 

42.38 

46.70 

4.40 

37.30 

26.64 

43.99 

47.96 

4.60 

38. 5P 

27.96 

46.58 

49.20 

4.80 

39.84 

29.26 

47.14 

60.41 

5.00 

41. OP 

30.64 

4P.67 

51.61 

5.20 

42.2° 

31.76 

50.18 

52.81 

j I 

I 

I I 


r 


M IN  I CEL  16.0  IN.  u.H.  1.0  IN.  IHICK  160.0  TLMPFHATUHE 


IC  SlHtSS 

ufcflfkation 

IG) 

PS  I 

incr 

LOwFK-P 

PODFL 

UPPLP-P 

.06 

107. 39 

77.1b 

** 

100.77 

137.62 

.10 

7 3.30 

43.65 

♦ * 

73.21 

103.11 

.15 

61  • 66 

32.41 

** 

bl  .40 

90.90 

.20 

57.00 

20.23 

** 

57 . 04 

85.77 

• 2C 

55.47 

27.16 

** 

56.97 

83.78 

.30 

55.50 

27.72 

** 

56.58 

83.45 

.36 

56  • b? 

29,19 

** 

58.14 

84.06 

.40 

56.23 

31  .?2 

** 

b0.?7 

85.25 

.46 

60.10 

33.59 

** 

b?  . 74 

86.80 

.50 

62.30 

36.17 

** 

65.43 

88.60 

.56 

64.71 

38.87 

** 

68 . ?5 

90.54 

.60 

67.1? 

41  .65 

** 

71.15 

92.59 

.66 

6S.50 

44.46 

** 

74.08 

94.71 

.70 

72.00 

47.31 

** 

77.02 

96.87 

.76 

74.5° 

50.14 

** 

79.9b 

99.04 

.60 

77.09 

52.95 

* * 

8?. 89 

101.23 

.86 

79. 50 

55.74 

** 

85.79 

103.42 

.SO 

82.06 

58.49 

** 

60.66 

105.60 

.96 

84.49 

bl  .21 

** 

91.49 

107.77 

1.00 

86.91 

b3  • 89 

** 

94.29 

109.93 

1.20 

9b. 29 

74.19 

** 

106.11 

118.39 

1.40 

105.17 

63.80 

116.29 

126.54 

1.60 

113.57 

92.76 

124.90 

134.38 

1.80 

121.5? 

101.12 

133.96 

141.91 

2.00 

129.06 

108.95 

142.55 

149.17 

2.20 

136.23 

116.30 

150.70 

156.17 

2.40 

143.07 

123.24 

150.46 

162.91 

2.60 

149.61 

129.02 

165.87 

169.40 

2.80 

155.67 

136.09 

172.96 

175.66 

3. 00 

161.69 

142.08 

179.76 

181.69 

3.20 

167.67 

147.04 

166.30 

187.49 

3.40 

173.24 

153.39 

192.59 

193.08 

3.60 

176. bl 

158.7b 

198.66 

* 

198.46 

3.80 

1P3.60 

lb3.97 

204.52 

* 

203.64 

4.00 

186.63 

lb9 ,03 

210.19 

* 

206»b3 

4.20 

193 ,70 

173.95 

215.68 

* 

213.45 

4.40 

196.43 

170.75 

221.01 

* 

218.11 

4.60 

203.0? 

lb3 .41 

226.18 

* 

222*62 

4.80 

207.40 

167.95 

231 .21 

* 

227.01 

5.00 

211.6? 

192.34 

236.09 

* 

231.30 

5.20 

216.06 

196.60 

240.85 

* 

235*51 

25 


r 


MINICtL  18.0 

IN.  U.H. 

2.0  IN. 

1 HI  CK 

160.0 

tlmpfratuke 

STATIC  bTHtSS 
PS  I 

1DCC 

ufcflfratton 

LOfcFR-P 

(G> 

voofl 

CPPE.R-P 

.05 

7b. 31 

b3  . Sb 

** 

77.96 

93.06 

.in 

54.  06 

39.57 

** 

54.41 

68.55 

.15 

43.97 

2Q.73 

** 

44.71 

58.20 

.20 

38.63 

24.64 

* * 

3Q.65 

52.62 

.25 

35.54 

21.79 

** 

36.77 

49.29 

.30 

33. bQ 

20.18 

** 

35.09 

47.21 

.35 

32. ol 

19.32 

** 

34.14 

45.89 

.40 

32.  U? 

18.96 

** 

33.68 

45.08 

.45 

31.77 

18.93 

** 

33.53 

44.62 

.50 

31.77 

19.13 

** 

33.62 

44.40 

.56 

31.94 

19.50 

** 

33. 08 

44.37 

.60 

32.24 

20.00 

** 

34. ?5 

44.47 

.65 

32.64 

20.59 

** 

34.72 

44.68 

.70 

33.11 

21  .?5 

** 

35.26 

44.97 

.75 

33.64 

21.9b 

** 

35.85 

45.33 

.80 

34.2? 

2?. 71 

** 

36.49 

45.73 

.85 

34.  e-* 

23.49 

** 

37.15 

4o»18 

.90 

35.47 

24.29 

** 

37. P4 

46  . b6 

.95 

36.13 

25.10 

** 

30.54 

47.17 

1.00 

36.81 

25.92 

** 

39.26 

47.70 

1.20 

39.60 

29.23 

** 

42.20 

49.96 

1.40 

42.43 

3?. 49 

** 

45.16 

52.37 

1 .60 

45.24 

35.64 

40.08 

54.85 

1.60 

47 .99 

38.64 

50.92 

57.34 

2.00 

50.66 

41.50 

53.68 

59.83 

2.20 

53.26 

44.22 

56.35 

62.30 

2.40 

55.77 

46.81 

58.94 

64.74 

2.60 

58.21 

49.29 

61  .43 

67.13 

2.80 

60.57 

51.66 

63.85 

69.48 

3.00 

62.86 

53.95 

66.19 

71.76 

3.20 

65. OP 

56.16 

60.46 

73.99 

3.40 

67.23 

5P.31 

70.66 

76.15 

3.60 

6y  .32 

60.40 

72.80 

78.25 

3.80 

71.36 

62.44 

74.87 

80.28 

4.00 

73.34 

b4 . 43 

76.89 

82.25 

4.20 

75.27 

66.38 

70.86 

84.15 

4.40 

77.15 

b8.?9 

80.77 

86.00 

4.60 

7b. yp 

70.16 

82.63 

07.80 

4.80 

80.77 

71.98 

84.45 

89.55 

5.00 

82.51 

73.76 

86.23 

91.27 

5.20 

84.2? 

75.48 

87.97 

92.96 

i 

i 


J 


WINIOEL  It!  .0 

IN.  U.H. 

3.0  IN. 

thick 

160.0 

TLMPFHATURE 

STATIC  STRtSS 

deceleration 

(0) 

PSI 

incr 

lowek-p 

roufl 

IJPPER-P 

.0* 

62.58 

54.6b 

** 

63 . Ob 

69.69 

.in 

44.4  P 

37.09 

** 

44.27 

51.87 

.15 

3b. 43 

29.1b 

** 

35.99 

43.70 

.20 

31.61 

<:4 .6b 

** 

31.32 

38.96 

.25 

28.64 

21  .80 

** 

2P.39 

35.89 

.30 

2b. 6^ 

19.89 

** 

26.44 

33.76 

.35 

25.40 

IP.  5b 

** 

25.11 

32.22 

.40 

24.36 

17.65 

** 

24.39 

31.10 

.45 

23. b3 

17.01 

** 

23.56 

30.25 

.50 

23.10 

16.57 

** 

23.14 

29.62 

.55 

22.72 

16.2b 

** 

22.87 

29.15 

.60 

22.4* 

16.11 

** 

2?. 73 

28.79 

.65 

22.29 

16.03 

** 

22.67 

26.54 

.70 

22.19 

16.02 

** 

2?.  69 

28.36 

.75 

22.16 

16.07 

** 

2?. 77 

28.25 

.60 

22. IP 

16.1b 

** 

2?.QU 

28.19 

.85 

22.  *3 

16.29 

** 

23.06 

28.17 

.90 

22.3? 

16.45 

** 

23.26 

28.19 

.95 

22.44 

16.64 

** 

23.48 

28.24 

1.00 

22.5  P 

16.84 

* * 

23.72 

28.32 

1.20 

23.3? 

17.80 

** 

24.84 

28.83 

1.40 

24.2? 

18.86 

** 

26.11 

29.55 

1.60 

25.21 

20.01 

** 

27.44 

30.41 

i.en 

26.25 

21.15 

28.79 

31.34 

2.00 

27.30 

22. ?7 

30.14 

32.33 

2.20 

28.36 

23.37 

31.48 

33.35 

2.40 

29.41 

24.45 

3?. 79 

34.37 

2.60 

30.45 

25. 5U 

34.09 

35.41 

2.60 

31. 4P 

26.53 

35.35 

36.43 

3.00 

32.49 

27.53 

36.59 

37.44 

3.20 

33. 4P 

2P.52 

37. PI 

38.44 

3.40 

34.45 

29.49 

38.99 

39.42 

3.60 

35.40 

30.44 

40.15 

40.37 

3.80 

36.34 

31.36 

41.28 

41.30 

4.00 

37.2* 

32. 3U 

42.39 

* 

42.20 

4.20 

38.1* 

33.21 

43.47 

* 

43.09 

4.40 

39.03 

34.11 

44.53 

* 

43.95 

4.60 

39.89 

35.00 

45.56 

♦ 

44.79 

4.80 

40.74 

35.8b 

46.58 

* 

45.62 

5.00 

41.57 

36.71 

47.57 

* 

46.43 

5.20 

42.3° 

37.53 

48.54 

* 

47.24 

—■ 


INICEL  24.0 

IN.  D.H. 

1.0  IN. 

thick 

-65.0 

tlmpfhatuhe 

STATIC  cJRtSS 

bF.CFLFRATiOM 

(G) 

PS  I 

1DCC 

LO*F  K-P 

KOUFL 

I'PPtR-P 

.OS 

299.03 

235.62 

** 

290.24 

362.44 

.10 

187.9? 

125.81 

** 

183.09 

250.03 

.IS 

139.04 

78.19 

** 

136.11 

199.88 

.20 

111.57 

51  .95 

+ * 

109.80 

171.18 

.24 

94.38 

35.07 

** 

93.41 

152.79 

.30 

83.  U1 

25.7b 

* * 

82.62 

140.26 

.34 

75.27 

19.1b 

** 

75.33 

131.39 

.40 

69.96 

14.05 

** 

70.36 

124.97 

• 4S 

6b . 34 

1?  • 40 

** 

67.03 

120.29 

.50 

63.96 

11.04 

** 

64.87 

116.88 

.55 

62. 4Q 

10.57 

* * 

63.49 

114.41 

.60 

61.73 

10.77 

** 

6?.9g 

112.69 

.65 

61.51 

11.48 

** 

6?. 90 

111.54 

.70 

61.7? 

1?  . 49 

** 

63.23 

110.85 

.75 

62.27 

14.00 

** 

b3.87 

110.55 

.80 

63.10 

15.65 

** 

64.78 

llU.55 

.85 

64.14 

17.50 

** 

64.01 

110.81 

.SO 

65.3° 

1Q.49 

** 

67.20 

111.29 

.95 

66.  / 8 

21.60 

** 

68.64 

111.95 

1.00 

6b.2« 

23.80 

** 

70.19 

112.78 

1.20 

75.20 

33.13 

** 

77.21 

117.27 

1.40 

82.9? 

42.75 

** 

84.98 

123.08 

1.60 

90.9° 

5?. 27 

** 

93.06 

129.72 

1.80 

99.18 

61.48 

101.23 

136.88 

2.00 

107.36 

70.34 

109.37 

144.39 

2.20 

115.44 

78.83 

117.40 

152.08 

2.40 

123.41 

86.99 

124.30 

159.84 

2.6n 

131.2? 

94.66 

133.03 

167.58 

2.80 

138.86 

102.48 

140.59 

175*24 

3.00 

146.33 

loo. qi 

147.Q8 

182.75 

3.20 

153.63 

117.  lb 

155.20 

190.10 

3.40 

160.76 

124.28 

162.24 

197.24 

3.60 

167.73 

131.28 

169.12 

204.17 

3.80 

174.54 

138.17 

175.84 

210.90 

4.00 

181.10 

144.Q4 

182.40 

217.44 

4.20 

187.  bO 

151 .49 

188.82 

223.80 

4.40 

194.06 

158.08 

194.09 

230.03 

4.60 

200.28 

lb4 . 39 

201.23 

236.18 

4.80 

20b. 3P 

170.46 

207,24 

242.30 

5.00 

212.34 

1/6.23 

213.12 

248.47 

5.20 

cla.20 

181.65 

218.88 

254.75 

28 


INKfcL  24.0 

IN.  G.h. 

2.0  IN. 

thick 

-65.0 

TtMPFRAjUHE 

STATIC  SlHtSS 

uFCFLFHaTION 

IG) 

PS  I 

incc 

LOWFK-P 

POUFL 

lipptR-P 

.OS 

262.04 

203.14 

?73.?3 

320.94 

.10 

174.8? 

116.  QU 

182.57 

232.74 

.15 

133.46 

76.49 

130.47 

100.43 

.20 

108.44 

5?. 41 

** 

113.32 

164.48 

.25 

91.51 

36.38 

** 

95.58 

146. b4 

.30 

79.20 

25.03 

** 

82.74 

133.53 

.35 

7U.06 

16.67 

** 

73.03 

123.45 

.40 

62.91 

10.35 

** 

65.48 

115.47 

.45 

57. 2C 

5.49 

** 

50.48 

109.00 

.50 

52.6° 

1 .72 

** 

54.63 

103.66 

.55 

48.9  P 

- - 

** 

50.68 

99.20 

.50 

45.94 

- - 

** 

47.42 

95.4? 

.65 

43.43 

- - 

** 

44.72 

02.21 

.70 

41.36 

- - 

** 

4?. 47 

89.45 

.75 

39.64 

- - 

** 

40.60 

87. OR 

.60 

38.2? 

- - 

** 

30.04 

85  * 03 

• 8^ 

37.06 

- - 

** 

37.75 

83.25 

.90 

36.10 

- - 

** 

36.68 

81.71 

.95 

35.53 

- - 

** 

35. PO 

80.38 

1.00 

34.71 

- - 

** 

35.09 

79.23 

1.20 

33.45 

- - 

** 

33.51 

7b  . 06 

1.40 

33.50 

- - 

** 

33.32 

74.56 

1.60 

34.36 

- - 

** 

34.02 

74.23 

1.60 

35.80 

- - 

** 

35. ?9 

74.73 

2.00 

37. 5P 

- - 

** 

36.Q5 

75.84 

2.20 

39.60 

1 .79 

** 

38.89 

77.42 

2.40 

41.80 

4.26 

41.00 

79.33 

2.60 

44.10 

6.73 

43. ?5 

81.48 

2.80 

4b.  40 

0.18 

45.58 

83.79 

3.00 

48.9? 

11.63 

47.Q7 

86.21 

3.20 

51. 38 

14.08 

50.40 

88.68 

3.40 

53.86 

16.55 

52. P5 

01.17 

3.60 

56.34 

10.04 

55.31 

93.65 

3.80 

58.8? 

21.54 

57.77 

06.10 

4.00 

61.20 

24.07 

60.23 

08.50 

4.20 

63.74 

26.62 

62.67 

100.86 

4.40 

6b. IP 

20.18 

65.10 

103.18 

4.60 

68.60 

31  .73 

67.51 

105.46 

4.80 

70.9° 

54. ?5 

60.01 

107.72 

5.00 

73.56 

36.73 

7?.?7 

109.90 

5.20 

75.70 

3Q.12 

74.62 

112.29 

29 


■ 


i IN  I CEL  24. 0 

IN.  U.h. 

3.0  IN. 

fHICK 

-65.0 

tempfrature 

STATIC  sTRtSS 

UFoELFRATION 

(8) 

PSI 

IPCC 

lo#fk-p 

rodfl 

liPPtR-P 

• US 

253.30 

219.11 

240.73 

287.50 

.10 

169.6a 

136.26 

162.66 

203*53 

.15 

129.54 

96.45 

124.77 

162.62 

.20 

104.68 

72.13 

101.37 

137*23 

.25 

87.56 

55.53 

85.21 

119*58 

.30 

74.97 

43.45 

73.30 

106*49 

.38 

65.30 

34.28 

64.14 

96  *33 

.40 

57 .66 

27. 11 

56.87 

88*21 

.45 

51.48 

21  .40 

50.90 

81.57 

.50 

46.40 

16  • 76 

46.12 

76.03 

.55 

42.16 

12.96 

42.06 

71.36 

.60 

38.59 

Q.82 

** 

38.63 

67.37 

.65 

35.57 

7.20 

** 

35.71 

63*94 

.70 

32.58 

5.00 

** 

33.20 

60*96 

.75 

30.76 

3.16 

** 

31.04 

58.36 

• 60 

26. 84 

1 .61 

** 

29.17 

56*08 

.85 

27 . 1° 

.30 

** 

27.54 

54*07 

.90 

25.75 

- - 

** 

26.13 

52*30 

.95 

24.51 

- - 

** 

24.90 

50*74 

1.00 

23.44 

- - 

** 

23.82 

49*36 

1.20 

20.42 

“ mm 

** 

20.74 

45*24 

1.40 

16.85 

** 

19.05 

42*78 

1.60 

18.22 

- - 

** 

18.25 

41*45 

1.60 

18.22 

- - 

** 

18.07 

40*92 

2.00 

18.67 

- - 

** 

18.31 

40*99 

2.20 

19.44 

- - 

** 

18.87 

41.49 

2.40 

20.44 

- - 

** 

19.65 

42*32 

2.60 

21.62 

- - 

** 

20.61 

43*40 

2.80 

22.92 

1.18 

21.69 

44.66 

3.00 

24.32 

2.59 

22.87 

46*05 

3.20 

25.80 

4.07 

24.13 

47*52 

3.40 

27.32 

5.59 

25.44 

49*05 

3.60 

28. 6Q 

7.17 

26.80 

50*62 

3.80 

30.49 

8.79 

28. 18 

52*19 

4.00 

32.11 

10.44 

29.59 

53*77 

4.20 

33.74 

12.13 

31.02 

55*35 

4.40 

35.38 

13.84 

32.46 

56*91 

4.60 

37.02 

15.56 

33.90 

58*48 

4.60 

38.66 

17.28 

35.35 

60*05 

5.00 

40.30 

18.96 

36.80 

61*63 

5.20 

41.94 

20.63 

38.24 

63*24 

MINICfcL  24.0 

IN.  D.H. 

1.0  IN. 

thick 

70.0 

TtMPFRATURE 

STATIC  STRLSS 

ufcflfration 

(0) 

■ 

j! 

HST 

incc 

LOkFM-H 

f'ODFL 

HPPER-P 

.os 

164.53 

128.Q0 

** 

lbl .87 

200.17 

.in 

105.97 

71.08 

** 

104.57 

140.86 

• IS 

84.12 

49.95 

** 

84.02 

118.29 

.20 

74.18 

40.71 

** 

75.24 

107.64 

.25 

69. b4 

36  • 66 

** 

71.7b 

102.42 

.30 

67.99 

35.88 

** 

71.06 

100.10 

.35 

68.04 

36.58 

** 

71.99 

99.51 

.40 

69.16 

38 . 32 

** 

73.90 

99.99 

.45 

70.97 

40.74 

** 

76.46 

101.19 

.50 

73.24 

43.60 

** 

79.43 

102.88 

.55 

75.83 

46.7b 

** 

82.67 

104.90 

.60 

78. b3 

50.12 

** 

86.09 

107.15 

.65 

81.59 

53.60 

** 

8Q.63 

109.57 

.70 

84. b4 

57.1b 

** 

93.24 

112.12 

.75 

87.76 

bO  . 77 

** 

96.89 

114.74 

.60 

9(J  • 9 1 

64.40 

** 

100.55 

117.43 

.85 

94 . 0° 

b8 , 02 

** 

104.21 

120.15 

.90 

97. <<7 

/I  .64 

** 

1 07 , 86 

122.90 

.95 

100.46 

75.22 

** 

111  .48 

125.67 

1 .00 

103. bl 

78.7b 

** 

115.08 

128.44 

1 .20 

lib. 06 

92.59 

#* 

129.11 

139.51 

1.40 

128.01 

105.62 

142.47 

150.39 

1 .60 

139.44 

117.85 

155.17 

161.02 

1.80 

150.34 

12Q.32 

167.24 

171.37 

2.00 

160.75 

140.09 

178.71 

181.42 

2.20 

170.71 

150. ?4 

189.65 

191.17 

2.40 

18U.23 

159.85 

200.10 

200.61 

2.60 

189.37 

1 b8  • 99 

210.10 

* 

209.74 

2.80 

198.16 

177.73 

219.69 

* 

218.56 

3. 00 

606.59 

186.13 

228.91 

* 

227.06 

3.20 

214. 7-* 

194.22 

237.78 

♦ 

235.24 

3.40 

222.5° 

202.06 

246.34 

* 

243.13 

3.60 

630.1° 

209.6b 

254.60 

* 

250.72 

3.80 

237,54 

217.05 

282.59 

* 

258.04 

4.00 

244. b7 

224.24 

270.33 

* 

265.10 

4.20 

251.5° 

231 .24 

277.84 

* 

271.93 

4.40 

258.30 

238.05 

285.12 

♦ 

278.56 

4.60 

264.83 

244.64 

292.20 

* 

285.03 

4.80 

271.19 

251.01 

29°.08 

* 

291.37 

5.00 

277. 3P 

257.13 

305.78 

* 

297.64 

5.20 

283.42 

2b2. 9b 

312.31 

♦ 

303.88 

31 
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MINICtL  24.0  IN.  U.h.  2.0  IN.  THICK  70.0  TfcMPFHATURE 

STATIC  STRtSS  UFCFLFrAtjon  (R) 


PSI 

IDCC 

LOkhFH-H 

FODFL 

HPPtR-P 

.OF 

140.49 

116.J9 

•** 

141.4m 

164.79 

.10 

87.  22 

63.32 

** 

88. 07 

111.13 

• IF 

64.40 

40.88 

** 

66.38 

87.91 

.20 

51.93 

28.80 

** 

53.97 

75.07 

,2b 

44.40 

21  .63 

** 

46.4  2 

67.16 

.30 

39.  bp 

17.21 

** 

41  .59 

62.03 

.3F 

36.55 

14.50 

** 

38.45 

58.61 

.40 

34.6? 

1 ? .90 

** 

36.43 

56.33 

. 4 F 

33.46 

1?  . 0 7 

** 

35.19 

54.85 

.50 

32.87 

11.80 

** 

34.50 

53.94 

.55 

32.60 

11.93 

** 

34.23 

53*45 

.60 

32.8? 

12.36 

** 

34.27 

53.28 

.65 

33.1° 

13.02 

** 

34.55 

53.37 

.70 

33.75 

13.86 

** 

35.01 

53  * 65 

.75 

3*4 .46 

14.  Pi 

** 

35.62 

54.08 

.80 

3b. 2P 

16.  ql 

** 

36.35 

54.64 

.85 

36.1° 

17.07 

** 

37.18 

55*31 

.90 

37.18 

IP.  30 

** 

38.08 

56.06 

.95 

38.8? 

19.57 

** 

39.04 

56.87 

1.00 

39.31 

20.88 

** 

40 . 04 

57.75 

1.20 

44.00 

26.35 

** 

44.40 

61.65 

1.40 

48.93 

31.91 

** 

49.03 

65.94 

1.60 

53.91 

37.40 

53.74 

70.42 

1.80 

58.87 

4?. 74 

58.43 

75.00 

2.00 

63.74 

47.89 

63.05 

79.59 

2.20 

68.50 

5?. 84 

67.58 

84.16 

2.40 

73. lc 

57.61 

72.00 

88.69 

2.60 

77.67 

6?.?1 

76.31 

93.14 

2.80 

82.08 

66.64 

80.51 

97.51 

3.00 

86.36 

70.94 

84.60 

101.78 

3.20 

90.53 

75.10 

88.58 

105.95 

3.40 

94.58 

79.16 

92.46 

110.01 

3.60 

98.54 

83.  1 1 

96.24 

113.96 

3.80 

102.39 

86.97 

99. Q2 

117.80 

4.00 

100.14 

90.75 

103.51 

121.53 

4.20 

109.80 

94.44 

107.02 

125.16 

4.40 

113.37 

98.06 

110.44 

128.69 

4.60 

1 lb . b7 

101.60 

113.79 

132.13 

4.80 

120.28 

105.06 

117.06 

135.49 

5.00 

l?3.6l 

108.44 

120.25 

138.79 

5.20 

126.88 

111.72 

123.38 

142.04 

* 


MINIctL  24.0 

IN.  u.h. 

3.0  IN. 

1HJCK 

70.0 

tlmpfhaturf 

STATIC  FTRtSS 

of  CFLFHaT  I ON 

IG) 

PS  I 

IDCC 

LO*FR-P 

NODFL 

upPtR-P 

• OS 

12/.47 

103. ?4 

** 

121 .95 

151.70 

.in 

80.11 

56. ?9 

** 

75.87 

103.93 

.is 

5b  .63 

35. ?0 

** 

55.22 

82.05 

.20 

4b. 17 

23.13 

** 

43.41 

69*21 

.25 

38.11 

15.44 

** 

35.85 

60.77 

.30 

32.58 

10. ?5 

** 

30.73 

54.85 

.35 

28.58 

6.63 

** 

27.14 

50.5? 

.40 

25. b7 

4.07 

** 

24.57 

47.27 

.45 

2J.52 

2. ?b 

** 

22.72 

44.78 

.50 

21.93 

.99 

** 

21  .40 

42.86 

.55 

20.75 

.13 

** 

20.46 

41.38 

.60 

19.90 

- - 

** 

19.87 

40.22 

.65 

19.31 

- - 

** 

1°  . 49 

39.33 

.70 

18.9? 

- - 

** 

1Q.30 

36*66 

.75 

16.6® 

- - 

** 

19.27 

38.16 

.80 

18.60 

- - 

** 

19.36 

37.80 

.85 

lb.b? 

- - 

** 

19.55 

37.57 

.90 

16. 73 

.02 

** 

19.82 

37.44 

.95 

16.9? 

.44 

** 

20.17 

37.40 

1.00 

19. IP 

.92 

** 

20.56 

37.43 

1.20 

20 . b° 

3.22 

** 

22.62 

38.15 

1.40 

22. b° 

5.86 

** 

25.09 

39.51 

1.60 

24.96 

8.64 

** 

27.77 

41.28 

1.80 

27.37 

11.43 

** 

30.55 

43.31 

2.00 

29.66 

14.19 

33.37 

45.53 

2.20 

32. 3P 

16.  OO 

36.20 

47.86 

2.40 

34.90 

19.53 

39.00 

50.27 

2.60 

37.41 

2?.  10 

41.77 

52.72 

2.80 

39.60 

24.61 

44.50 

55  • 17 

3.00 

42.34 

27.0b 

47.17 

57.62 

3.20 

44.75 

29.ub 

49.80 

60.03 

3.4n 

47.1? 

31  .82 

52.38 

62.41 

3.60 

49.44 

34.15 

54.90 

64.74 

3.60 

51.73 

36.45 

57.37 

67.01 

4.00 

53.97 

38  • Id. 

59.79 

69.23 

4.20 

56.18 

40.96 

62.17 

71 .40 

4.40 

86.54 

43.17 

64.49 

73.51 

4.60 

6U.46 

45.35 

66.77 

75*57 

4.80 

62.55 

47.50 

69.01 

77.60 

5.00 

64.5° 

49.59 

71.20 

79*60 

5.20 

66 .61 

51  .63 

73.35 

81.59 

33 


MIMctL 


24.0  IN.  o.h 


1.0  in.  thick 


160.0  TLVPFKATURE 


STmTIC  sTRtSS 


UFCFLFKaTION  (R) 


PST 

1DLC 

LOWFk-P 

ROUFL 

1 ipPtR-P 

.OS 

114.18 

71.03 

** 

1 17.46 

156*43 

.10 

80.77 

30.33 

** 

84.5b 

122.22 

.15 

71.91 

31.2b 

** 

76.32 

112.56 

.20 

70.30 

30.50 

** 

75.39 

110.28 

.25 

71.95 

32.80 

** 

77.49 

111.00 

.30 

74.90 

36.56 

** 

81 .04 

113.42 

.35 

7b. 60 

41.07 

** 

85.31 

116.53 

.40 

83. U3 

45.97 

* * 

80.9b 

120.08 

.45 

87.46 

51.05 

** 

94.80 

123.87 

.50 

91.90 

56.21 

** 

99.70 

127.77 

.55 

Ob.  55 

61.37 

** 

104.61 

131.72 

.60 

101. UQ 

b6 . 49 

** 

109.49 

135*68 

.65 

105.58 

71.55 

** 

114.30 

139.62 

.70 

110.02 

76.52 

** 

119.04 

143.52 

.75 

114. 5Q 

61.40 

** 

123.70 

147.38 

.80 

116. b8 

66.1b 

** 

128.27 

151.18 

.85 

122.60 

90, Pb 

** 

132.75 

154.92 

.90 

127.03 

95.44 

** 

137.14 

158.61 

.95 

131.08 

9°. Q1 

* » 

141.44 

162.25 

1.00 

135.05 

104.29 

* * 

145.65 

165. b2 

1.20 

150.21 

120.83 

* ♦ 

161.68 

179.59 

1.40 

164.26 

135.04 

176.51 

192.58 

1.60 

177.35 

140.81 

190.31 

204.80 

1.80 

189. bl 

1 b2 • 59 

203.21 

21b. 62 

2.00 

201.14 

174.45 

215.33 

227.83 

2.2  0 

212.02 

165.51 

226.77 

238.54 

2.40 

222.34 

195.89 

237.60 

248.80 

2 .60 

232.16 

205.70 

247.Q0 

258.62 

2.80 

241.51 

215.01 

257.71 

268.02 

3.00 

250.46 

223.01 

267.09 

277.02 

3.20 

259,04 

232.45 

276.08 

285.63 

3.40 

267.28 

240.66 

264.71 

203.88 

3.60 

275.21 

248.63 

293.02 

301.70 

3.80 

*82  • 66 

256.33 

301.02 

309.38 

4.00 

*90.24 

2b3 .80 

308.75 

3 1 6 . bfl 

4.20 

207.38 

271.04 

316.21 

323.71 

4.40 

30*4 .2° 

278.05 

323.45 

330.53 

4.60 

310.9° 

264.82 

330.4b 

337.16 

4.80 

317.50 

291 .33 

337.26 

343.67 

5.00 

323.62 

297.55 

343.87 

350. UO 

5.20 

329.97 

303.45 

350.30 

356.49 

34 


LtL  24.0 

IN.  U.H. 

2.0  IN. 

thick 

160.0 

Tfc.PP6NATURE 

A 7 I C STHt-Sb 

ufcflfhm  ion 

(6) 

PS  I 

mcr 

LOiaFH-P 

PODFL 

tJPPER-P 

• OS 

86.48 

63.11 

** 

68.53 

109.85 

.10 

57.  J1' 

34 . 32 

** 

5°  • °5 

80.34 

.lb 

46.14 

23.46 

** 

48.94 

68.80 

.20 

40.83 

18.51 

** 

43.66 

63.15 

.25 

38.21 

16.22 

** 

41.06 

60.20 

.JO 

37.0* 

15.37 

** 

39.87 

58.72 

.35 

36.  7* 

15.36 

** 

39.52 

58.11 

.40 

3b. 9° 

15.93 

** 

3Q.71 

58.05 

.45 

37 . bQ 

16.82 

** 

40. ?b 

58.37 

.50 

38.45 

17. Q5 

** 

41 .05 

58.94 

• 55 

39.47 

1°  . 24 

** 

42.02 

59.6° 

.60 

40.61 

*:0.64 

** 

43.10 

60.58 

.65 

41.84 

22.12 

** 

44.?6 

61.55 

.70 

4J.1? 

23.64 

** 

45.49 

62  *60 

.75 

44.4* 

25.20 

** 

46.75 

63.70 

.80 

45.60 

26.78 

** 

48.05 

64.83 

.65 

47.1  P 

«;8 . 3b 

** 

49.36 

65.99 

.90 

48.56 

2°. 95 

** 

50.69 

67.17 

.95 

49.95 

31 .52 

** 

52.02 

68.37 

1.00 

51. 3^ 

33.09 

** 

53.35 

69.57 

1.20 

5b. 8^ 

3°. 23 

** 

58.63 

74.42 

1.40 

62.1* 

45.06 

63.7b 

79.24 

1.60 

67.27 

50.57 

68.69 

83.97 

1.80 

72. IP 

55.76 

73.42 

88.60 

2.00 

7b. 8P 

60.85 

77.95 

93.10 

2.20 

81. 3P 

05 . 28 

62.30 

97.48 

2.40 

85.70 

6°  . 6b 

86.47 

101.73 

2.60 

89.85 

73.84 

90.47 

105.86 

2.80 

53.64 

77.83 

94.33 

109.85 

3.00 

°7.b° 

81  .67 

98.04 

113.70 

3.20 

101.40 

85.3b 

101 .63 

117.43 

3.40 

104.9° 

88. °4 

105.10 

121.03 

3.60 

108.46 

92.41 

108.45 

124.50 

3.80 

111.8? 

95.78 

111.70 

127.86 

4.00 

115.08 

9°. Ob 

114.85 

131.09 

4.20 

118.24 

102. ?b 

117.92 

134.2? 

4.40 

121.3? 

105. ^9 

120.89 

137.25 

4.60 

124.31 

108.43 

123.79 

140.19 

4.80 

127.23 

111 .40 

126.61 

143.06 

5.00 

130.07 

114.27 

12Q.35 

145.86 

5.20 

132.64 

117.0b 

132.03 

148.6? 

35 


MIMU.L 


24. 0 IN.  U.H 


3.0  IN.  IHICk 


160.0  TLMPrHATUKE 


IC  GlRtSS 

DECELERATION 

(G) 

PS  I 

IDOf 

LOVuEk-P 

PODFL 

HPPER-P 

.05 

75.  tiP 

82. ?b 

** 

72. 9U 

89.51 

.10 

4y  ,6C 

36 .45 

** 

.48.12 

63.25 

.15 

38. 7-* 

*:5  • 55 

** 

37.72 

51.91 

.20 

32.67 

1P.7U 

** 

32.17 

45.63 

.25 

29.0? 

16.26 

** 

28.Q2 

41.78 

.30 

26.7? 

14 .17 

** 

26.94 

39.27 

. 3C 

25. 

12.90 

** 

26.74 

37. bl 

.40 

24.34 

12.17 

** 

25.05 

36.50 

• 4R 

23.80 

1 1 . «2 

** 

24.72 

35.78 

.50 

23.54 

11.74 

** 

24.64 

35.33 

.55 

23.47 

11  .85 

** 

24.74 

35.10 

.60 

23.  56 

12.11 

** 

24.98 

35.02 

.6R 

23.77 

12.47 

** 

2R.32 

35.06 

.70 

24.06 

12.93 

** 

26.74 

35.20 

.75 

24.4'* 

13.44 

** 

26.22 

35.42 

.80 

24. 8K 

14.01 

** 

26.75 

35.70 

.85 

25.3? 

14.61 

** 

27.32 

36.02 

.90 

25.82 

15.?5 

** 

27.92 

36.39 

.95 

2b.  3* 

15.90 

** 

28.64 

36.79 

1 .00 

26.90 

16.56 

** 

29.18 

37.23 

1.20 

29.26 

19.3b 

** 

31.84 

39.15 

1.40 

31.73 

22.18 

** 

34.57 

41.27 

1 .60 

34.2? 

84.94 

37.28 

43.49 

1.80 

3b. bP 

27.61 

39.95 

45.77 

2.00 

39.12 

30.18 

42.65 

48. 05 

2.20 

41.4° 

32.65 

46.08 

50.33 

2.40 

43.80 

35.01 

47.53 

52.58 

2.60 

4b. 0^ 

37.?9 

49.91 

54.81 

2.80 

48.24 

39.49 

52.22 

56.99 

3.00 

50.36 

41  .61 

54 . 46 

59.1? 

3.20 

52.43 

43.67 

56.64 

61.19 

3.40 

54.45 

46.68 

58.75 

63.21 

3.60 

56.41 

47.64 

60.81 

65.18 

3.80 

5b. 3? 

40. £,5 

62.80 

67.08 

4.00 

60. IP 

51.43 

64.75 

68.93 

4.20 

6«;.U0 

53.2b 

66.64 

70.73 

4.40 

63.77 

55.0b 

68.49 

72.48 

4.60 

65.50 

56.82 

70.29 

74.18 

4.80 

67.1° 

58.54 

72.05 

75.84 

5. 00 

66.84 

oO . 22 

73.77 

77.47 

5.20 

70.46 

bl  .84 

76.45 

79.08 

36 


1 1 
1 

MINKFL  30.0 

! 

IN.  U.H. 

1.0  IN. 

thick 

—66 . 0 

TLMPFKATURF 

] 

STATIC  5THtSS 

ufcflfkption 

(G> 

PST 

10CC 

lowfk-h 

VOUFL 

npptR-P 

.05 

322.3° 

2b4 . 1 6 

** 

320.41 

380.62 

.In 

20U.7* 

143.60 

* * 

20*. 03 

257.02 

.15 

148.4° 

92.55 

** 

151.32 

204.43 

.20 

119.06 

65.0* 

** 

121 .73 

174.70 

.25 

102.40 

40.72 

** 

103.65 

156.26 

. 3 n 

01.43 

30.70 

** 

92.04 

144.16 

.35 

04.60 

32.56 

** 

04.44 

135.99 

.40 

79.71 

20.07 

** 

7Q.60 

130.45 

.45 

7b » 94 

*7.15 

** 

76.40 

126.73 

.50 

75.46 

*6.69 

** 

74.64 

124.32 

.55 

74.92 

*6.94 

** 

73.06 

122.91 

.60 

75.11 

*7.99 

** 

73.03 

122.24 

.65 

75.0* 

*0.56 

** 

74.30 

122.15 

.70 

77.02 

31.6* 

** 

75.37 

122.52 

.75 

70. 5* 

33.79 

** 

76.71 

123*27 

.00 

00.31 

36 . 30 

** 

70.34 

124.31 

.05 

02.30 

30. 00 

** 

80.19 

125.60 

.90 

04.46 

41  ,P3 

** 

02.22 

127.00 

.95 

06.76 

44.77 

** 

64.40 

128.74 

1.00 

09.17 

47.79 

♦ * 

66.70 

130.54 

1.20 

99.54 

bO.3* 

** 

96.70 

138.76 

1.40 

110.51 

72.99 

** 

107.36 

148.03 

1 .60 

121.6* 

05.41 

110.25 

157.80 

1.00 

132.72 

97.41 

120.11 

168.03 

2.00 

143.02 

10P.94 

130.04 

170.31 

J 2.20 

154.30 

11Q.09 

150.35 

180.60 

2.40 

164.72 

130.61 

160.63 

190.02 

2.60 

174.07 

140.05 

170.66 

200.80 

2.00 

104.7* 

150.74 

180.44 

218.75 

3.00 

104.37 

lbO.34 

189.06 

220.39 

3.20 

*03.73 

169.69 

190.23 

237.77 

3.40 

*12.05 

170.02 

200.27 

246.08 

3.60 

*21.73 

167.74 

217.07 

255.71 

3.00 

*30. 3P 

196.40 

225.66 

264.29 

4.00 

238.02 

205.03 

234.04 

272.62 

4.20 

247.06 

213.39 

242.2* 

280.73 

4.40 

*55.10 

2*1 .*4 

250.21 

288.67 

4.60 

*62.96 

220.45 

250.01 

296.46 

4.00 

*70.63 

237.00 

266.64 

304.19 

5.00 

*70.14 

244.39 

273.11 

311.90 

5.20 

*05.40 

251.31 

200.41 

319.66 

li 
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A 

MIMItEL 


30. 0 IN.  Ll.H 


2.0  in.  thick 


65.0  TtVprHATUHE 


STATIC  STRESS  uECELFrATION  (G) 


RSI 

IOCC 

lo*ek-r 

C'OOFL 

IIRPLR-P 

.OS 

j30 . 3b 

3ub. 5a 

** 

309.62 

350.91 

.10 

211. IP 

190.94 

** 

205.95 

231.44 

.lb 

ibh.b2 

135.68 

** 

156.03 

175.57 

.20 

122.5? 

10?  .88 

* + 

127.36 

142.17 

• 2S 

100.47 

61.11 

** 

107.39 

119.83 

.30 

84. 7P 

bb.71 

** 

93.01 

103.87 

.3b 

73.18 

54.37 

** 

6?  • ?U 

91.99 

.40 

64.34 

45.79 

** 

73.84 

82.89 

.45 

57.40 

39.19 

** 

67. ?3 

75.78 

.SO 

52.10 

34.05 

** 

61.04 

70.15 

. bb 

47.63 

30.02 

57.65 

65 .65 

.60 

44.44 

26.85 

** 

54.15 

62.03 

.6b 

41.74 

24.36 

** 

51  ,?8 

59.11 

.70 

3y  .bl 

2 ? • 4b 

** 

48.92 

56.77 

• 7b 

37.94 

*0.9b 

** 

46.Q8 

54.89 

.80 

3b. 65 

19.89 

** 

45.39 

53.40 

.8b 

3b.  b? 

19.10 

** 

44,09 

52.24 

.90 

34.97 

18.58 

** 

43.04 

51.36 

.9b 

34.50 

18.27 

** 

42. ?1 

50.72 

1.00 

34.2? 

18.16 

** 

41.56 

50.28 

1.20 

34.58 

10.09 

** 

40.37 

50.06 

1.40 

3b  . 53 

t\ .50 

** 

40.71 

51.55 

1.60 

39.43 

24.77 

** 

42.01 

54.10 

1.80 

42.94 

28.54 

** 

43.93 

57.34 

2.00 

4b. 6? 

32.61 

** 

46.26 

61.03 

2.20 

50.94 

36  • 86 

48.8b 

65.01 

2.40 

55 .20 

41.20 

51.65 

69.19 

2.60 

59.54 

45.59 

54.57 

73.49 

2.80 

63.93 

50.00 

57.57 

77.85 

3.00 

68.3? 

54.41 

60.62 

82.24 

3.20 

72.71 

58.80 

63.70 

86.62 

3.40 

77.07 

b3.17 

66.79 

90.97 

3.60 

81.39 

b7 . 50 

69.88 

95.28 

3.80 

85.67 

71.80 

72.96 

99.55 

4.00 

89.91 

76.0b 

76.02 

♦ 

103.75 

4.20 

94.00 

bO  .26 

79.06 

♦ 

107.90 

4.40 

98.2? 

64.44 

82.07 

♦ 

111.99 

4.60 

102.20 

b8  • 55 

85.06 

♦ 

116.03 

4.80 

106.30 

9?. 59 

88.01 

♦ 

120.02 

5.00 

110.26 

96.5b 

90.04 

* 

123.97 

5.20 

114.17 

100.44 

93.83 

* 

127.90 

I 


INICfcL  30.0 

IN.  u.h. 

3*0  IN • 

thick 

i 

O' 

. 

o 

TEMPFPATURE 

STATIC  STKLSS 

UFCELERATION 

( G ) 

PSI 

IDCC 

10*ER-R 

MODFL 

IIPPE.R-P 

.05 

279.21 

238.00 

272.80 

320.42 

.10 

185.5? 

145.00 

183.88 

226.04 

.15 

140.53 

100.69 

140.86 

180.38 

.20 

113.01 

73.81 

114.35 

152.20 

.25 

94.17 

55.61 

96.09 

132.72 

.30 

80.40 

42.47 

82.67 

118.33 

.35 

69.91 

32.58 

72.36 

107.24 

.40 

61.66 

24.92 

64.21 

98.40 

.45 

55.04 

18.87 

57.62 

91.22 

.50 

49.04 

14.01 

52.20 

85.26 

.55 

45.17 

10.08 

47.68 

80.26 

.60 

41.44 

6.86 

** 

43.87 

76.02 

.65 

38.31 

4.23 

** 

40.64 

72.38 

.70 

35.65 

2.06 

** 

37.88 

69.25 

.75 

33.40 

.27 

** 

35.51 

66.54 

.80 

31.49 

- - 

** 

33.46 

64.18 

.85 

29.86 

- - 

** 

31.70 

62.12 

.90 

28.46 

- - 

** 

30.17 

60.32 

.95 

27.28 

- - 

** 

28.84 

58.74 

1.00 

2b. 24 

- - 

** 

27.69 

57.36 

1 .20 

23.64 

- - 

** 

24.46 

53.39 

1.40 

22.57 

- - 

** 

22.78 

51.23 

1.60 

22. 4P 

- - 

** 

22.10 

50.28 

1.80 

23.06 

- - 

** 

22.10 

50.21 

2.00 

24.09 

mm  mm 

** 

22.57 

50.77 

2.20 

25.46 

- - 

** 

23.39 

51.80 

2.40 

27.03 

.89 

** 

24.45 

53.17 

2.60 

28.79 

2.77 

** 

25.70 

54.80 

2.80 

30.66 

4.71 

27.08 

56.62 

3.00 

32.63 

6.70 

28.57 

58.55 

3.20 

34.66 

8.74 

30.14 

60.57 

3.40 

36.72 

10.82 

31.76 

62.63 

3.60 

38.82 

12.94 

33.43 

64.71 

3.80 

40.94 

15.10 

35.13 

66.79 

4.00 

43.07 

17.29 

36.85 

68.86 

4.20 

45.21 

19.50 

38.58 

70.92 

4.40 

47.34 

21.71 

40.33 

72.97 

4.60 

49.47 

23.Q2 

42.08 

75.01 

4.80 

51.58 

26.11 

43.82 

77.06 

5.00 

53.69 

28.25 

45.57 

79.13 

5.20 

55.78 

30.33 

47.31 

81.24 
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STATIC  SlRtSS  UFCFLFR8TI0N  (G) 


PS  I 

IDCC 

LOWFR-P 

RODFL 

iiPPfcR-P 

.05 

171.41 

135. ?1 

**  176.08 

207.60 

.10 

109.23 

73.78 

**  112.35 

144.69 

.15 

89.2? 

54.49 

**  90.60 

123.95 

.20 

82.34 

48.; *2 

**  82.78 

116.36 

.25 

81.18 

47. fib 

**  80.53 

114.52 

.30 

82.96 

50.29 

**  81.31 

115.63 

.35 

86.36 

54.34 

♦*  83.82 

118.38 

.40 

90.7? 

56.33 

**  87.36 

122.11 

.45 

95.66 

o4  ,p 6 

**  91.54 

126.43 

.50 

100.9? 

70.73 

**  96.11 

131.11 

.55 

106. 30 

76.77 

**  100.62 

136.02 

.60 

111.97 

8?. 60 

**  105.88 

141.05 

.65 

117. 5Q 

86.05 

**  110.62 

146.14 

.70 

1?3.2? 

95.18 

**  115.99 

151.26 

.75 

1?8 .8? 

101.27 

**  121.06 

156.36 

.60 

134.37 

107.30 

**  126.11 

161.45 

.85 

139.87 

113.24 

**  131.12 

166.49 

.90 

145.30 

116.10 

**  136.09 

171.49 

.95 

150.65 

124.87 

**  141.00 

176.44 

l.oo 

155.93 

130,54 

**  145.85 

181.33 

1.20 

17b. 26 

152.24 

**  164.61 

200.28 

1.40 

195.36 

172.42 

182.31 

218.30 

1.60 

213.31 

191.18 

196.01 

235.43 

1.80 

*30.2? 

208.68 

214.80 

251.77 

2.00 

*46.2? 

225.06 

226.7b 

267.38 

2.20 

*61.40 

240.46 

243.Q6 

282.33 

2.40 

275.83 

255.02 

257.49 

296.65 

2.60 

*89.60 

2b8 . 83 

270.42 

310.37 

2.80 

302.77 

282.00 

282.79 

323.54 

3.00 

315.36 

294.60 

294.67 

336.18 

3.20 

327.51 

306.71 

306.08 

* 

348.31 

3.40 

339.18 

318.38 

317.06 

* 

359.98 

3.60 

350.43 

326.86 

327.66 

* 

371.20 

3.80 

361.26 

340.57 

337.90 

* 

382.00 

4.00 

371.76 

351.14 

347.81 

* 

392.44 

4.20 

381.95 

361.38 

357.41 

* 

402.53 

4.40 

391.81 

371 .29 

366.72 

* 

412.34 

4.60 

401.38 

380.88 

375.75 

* 

421.89 

4.80 

410.67 

390.09 

384.54 

* 

431.26 

5.00 

419.7? 

398.95 

393.09 

* 

440.48 

5.20 

4?8  • 5? 

407.41 

401.41 

* 

449.62 

40 


4 


MINItfcL  3U.U 

• 

X 

. 

3 

• 

z 

2.0  IN. 

thick 

70.0 

tlmrfhatuhe 

STATIC  STHtSS 

uecelekation 

(8) 

PS  I 

IDCC 

LO*EK-P 

HODEL 

UPPER-P 

.05 

148.46 

129.32 

** 

158.59 

167  »bO 

.10 

92.37 

73.55 

** 

98.24 

111.19 

.15 

69.03 

50.52 

** 

72.73 

87.55 

.20 

56.7? 

38.51 

** 

59.02 

74.93 

.25 

49.5° 

31.67 

** 

50.89 

67.51 

.30 

45.34 

27.71 

* * 

45.88 

62.98 

.35 

42.65 

25.49 

** 

42.78 

60.21 

.4n 

41.51 

24.42 

** 

40.94 

58.60 

.45 

40.96 

24.13 

** 

39.97 

57.79 

.50 

40.97 

24.39 

** 

3^.62 

57.54 

.55 

41.38 

25.05 

** 

39.72 

57.71 

.60 

42.00 

26.00 

** 

40.17 

58.19 

.65 

43.04 

27.17 

** 

40.87 

58.90 

.70 

44.15 

2R. 51 

** 

41.77 

59.79 

.75 

45.40 

29.97 

** 

42.83 

60 . 83 

.60 

46. 7R 

31.52 

** 

44.00 

61.98 

.65 

46. IP 

33.15 

** 

45.28 

63.21 

.90 

49.67 

34.63 

** 

46.62 

64.51 

.95 

51.21 

36 . 56 

#* 

4P.03 

65.87 

1.00 

52.7° 

38.30 

** 

49,49 

67.27 

1.20 

59. 2Q 

45.43 

** 

55.59 

73.15 

1.40 

65.80 

52.54 

** 

61.90 

79.24 

1.60 

72.43 

59.46 

68.20 

85.38 

1.80 

78.63 

66.19 

74.42 

91.47 

2.00 

85.05 

72.64 

80.49 

97.46 

2.20 

91. OP 

78.83 

86.41 

103.34 

2.40 

96.93 

64.78 

92.16 

109.08 

2.60 

102.59 

90.51 

97.74 

114.67 

2.60 

108. OP 

96.04 

103.16 

120.12 

3.00 

113.40 

101 .37 

108.43 

125.4? 

3.20 

118.56 

106.54 

113.54 

130.57 

3.40 

123.56 

111.55 

118.51 

135.57 

3.60 

128.43 

116.42 

123.34 

140*43 

3.80 

133.15 

121.17 

128.05 

145.14 

4.00 

137.75 

125.79 

132.63 

149.72 

4.20 

142.23 

130.30 

137.10 

154.17 

4.40 

146.60 

134.69 

141  .46 

156.51 

4.60 

150.86 

138.96 

145.71 

162.74 

4.60 

155.01 

143.16 

149. 6b 

1 66  *87 

5.00 

159.07 

147.22 

153.92 

170.93 

5.20 

163.04 

151.16 

157.88 

174.91 

41 


L 


MINICEL 


70. 0 TEMPFRATURE 


ao.o  in.  u.h.  3.n  in.  thick 


STATIC  STRtSS 


PS  I 

incc 

.05 

131.31 

.10 

83.29 

.15 

61.87 

.20 

49.65 

.25 

41.80 

.30 

36.6^ 

.35 

32.97 

.40 

30. 3P 

.45 

28.53 

.50 

27.23 

.55 

26.34 

.60 

25.77 

.66 

25.44 

.70 

25.30 

.75 

25.32 

.80 

25.47 

.85 

25.73 

.90 

26.07 

.95 

2b. 48 

1.00 

26.95 

1.20 

29.27 

1 .40 

32.00 

1.60 

34.94 

1.80 

37.98 

2.00 

41.04 

2.20 

44.11 

2.40 

47.14 

2.60 

50.13 

2.80 

53.06 

3.00 

55.95 

3.20 

58.77 

3.40 

61.54 

3.60 

64.25 

3.80 

66.91 

4.00 

69.50 

4.20 

72.05 

4.40 

74.54 

4.60 

76.98 

4.80 

79.38 

5.00 

81.72 

5.20 

84.02 

ufcfleration 

(6) 

LOwFR-H 

fr'OOFL 

111.17 

** 

137.89 

63.49 

** 

84.45 

42.39 

* * 

60.81 

30.48 

** 

47.45 

23.01 

** 

39.04 

18.06 

** 

33.43 

14.68 

** 

29.57 

12.37 

** 

26.89 

10.79 

** 

25.03 

9.75 

** 

23.77 

9.11 

** 

22.95 

8.78 

** 

22.48 

8.69 

** 

22.28 

8.78 

** 

22.28 

9.02 

** 

22.45 

9.38 

** 

22.76 

9.84 

** 

23.19 

10.37 

** 

23.70 

10.97 

** 

24.28 

11.62 

** 

24.93 

14.56 

** 

27.97 

17.81 

** 

31.43 

21.15 

** 

35.08 

24.49 

38.80 

27.78 

42.54 

31.00 

46.25 

34.13 

49.90 

37.18 

53.49 

40.15 

57.01 

43.04 

60.46 

45.87 

63.83 

48.65 

67.13 

51.37 

70.35 

54.03 

73.50 

56.66 

76.59 

59.23 

79.60 

61.76 

82.55 

84.23 

85.44 

86 . 65 

88.27 

89.00 

91.04 

71.2b 

93.76 

tfPPER-P 

151.44 

103.10 

81.36 

68.83 

60.75 

55.21 

51.26 
48.39 

46.27 
44.71 

43.57 

42.75 

42.19 

41.83 
41.63 

41.57 
41.62 

41.77 
42.00 
42.29 

43.97 

46.19 

48.73 
51.46 
54.31 

57.21 

60.14 
63.07 

65.98 
68.85 
71.67 

74.44 

77.14 

79.78 
82.35 
84.87 
87.33 

89.73 
92.10 

94.44 
96.77 
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INICEL  30. 0 

IN.  O.H. 

1.0  IN. 

thick 

160.0 

tlmpfraturE 

STATIC  qTRtSS 

ufcflfration 

C G ) 

PST 

incc 

LOkFn-P 

POUFL 

UPPER-P 

.05 

13b. 86 

65.nl 

** 

125.12 

186.72 

.10 

93.01 

43.13 

** 

94.56 

142.88 

.15 

83.99 

35.06 

** 

60.46 

132.91 

.20 

84.77 

36. -•7 

** 

91  .56 

132.78 

.25 

89.4Q 

4?.  39 

** 

96.4b 

136.60 

.30 

9b.  01 

4Q.77 

** 

102.58 

142.25 

.35 

103.39 

57.99 

** 

100.25 

148.79 

.40 

111.17 

66.59 

** 

116.12 

155.76 

.45 

119.10 

75.30 

** 

123.04 

162.90 

.50 

127.  U4 

b3 . 99 

** 

12Q.Q0 

170.08 

.55 

134.91 

9?.  59 

** 

136.65 

177.22 

.60 

142.67 

101.05 

** 

143.27 

184.28 

.65 

150.28 

10Q.35 

** 

149.74 

191.22 

.70 

157.7* 

117.4b 

** 

156.06 

198.04 

.75 

165.05 

125.3b 

** 

162.23 

204.73 

.60 

172.20 

133.12 

** 

168.25 

211.28 

.65 

179.18 

140.6b 

** 

174.12 

217.70 

.90 

18b, 01 

148.03 

** 

170.85 

223.99 

.95 

192.6Q 

155.21 

** 

185.44 

230.16 

1.00 

199.21 

162.22 

** 

190.89 

236.20 

1.20 

C23.9* 

168.64 

211 .52 

259.26 

1.40 

24b. 73 

212.72 

230.44 

280.75 

1.60 

267.6* 

234.79 

247.94 

300.92 

1.80 

287. b5 

255.14 

264.22 

319.96 

2.00 

30b. 0? 

274.02 

279.45 

338.01 

2.20 

323.41 

291 .65 

293.79 

355.17 

2.40 

339.66 

308.21 

307.33 

* 

371.51 

2.60 

355.48 

323.85 

320.16 

* 

387.11 

2.60 

370.35 

338.70 

332.38 

* 

401.99 

3.00 

384.59 

352 .87 

344.03 

* 

416.22 

3.20 

398.14 

366.44 

355.18 

* 

429.83 

3.40 

411.18 

379.50 

365.87 

* 

442.86 

3.60 

423.7? 

392.06 

376.15 

* 

455.35 

3.80 

435.80 

4U4.24 

386.04 

* 

467.35 

4.00 

447.4* 

415.99 

395.57 

* 

478.90 

4.20 

458.71 

427.36 

404.78 

* 

490.05 

4.40 

469.60 

438.34 

413.70 

* 

500.87 

4.60 

480.16 

448.92 

422.33 

* 

511.40 

4.80 

490.40 

459.09 

430.69 

* 

521.72 

5.00 

500.35 

4b8 . 80 

438.82 

* 

531.89 

5.20 

510.0? 

478.02 

446.72 

* 

542.01 
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MINICEL 


INICEL  30.0 

IN.  U.H. 

2.0  IN. 

thick 

160.0 

tempfrature 

STATIC  STRtSS 

ofcelfrption 

(G) 

PS  I 

IDCC 

LO*ER-P 

NODFL 

UPPER-P 

.05 

°>7.31 

73.15 

** 

97.84 

121.47 

.10 

63.54 

39.76 

** 

64.84 

87.31 

.15 

51. 3P 

27.99 

** 

5?. 67 

74.78 

.20 

4b  • 16 

23.14 

** 

47. ?3 

69.19 

.25 

44. U6 

21.39 

** 

44.84 

66.73 

.30 

43. b0 

*1 .2b 

** 

44.08 

65.93 

.35 

44.10 

22.12 

** 

44.26 

66.09 

.40 

4b. lO 

C3.54 

** 

45.03 

66 . 85 

.45 

46. b6 

25.32 

** 

46.19 

68.00 

.50 

4b. 37 

27.34 

** 

47.60 

69.40 

.55 

50.25 

29.51 

** 

49.  IQ 

70.98 

.60 

52.23 

31 .78 

** 

50.89 

72.67 

.65 

54.28 

34.11 

** 

5?. 67 

74.45 

.70 

5b. 3 P 

36.4b 

** 

54.50 

76.28 

.75 

58.4° 

38.85 

** 

56.36 

78.14 

.80 

60.6? 

41.23 

** 

58.24 

80.02 

.85 

62.75 

43.60 

** 

60.13 

81.91 

.90 

64  .bP 

45.95 

** 

62.01 

83.80 

.95 

6b. 99 

48.28 

** 

63.89 

85.70 

1.00 

69. OP 

50.58 

** 

65.77 

87.58 

1.20 

77.25 

59.50 

** 

73.10 

95.01 

1.40 

85.05 

67.90 

80.14 

102.20 

1.60 

92.46 

75.7b 

86.84 

109.13 

1.80 

99.40 

b3 . 1 8 

93.24 

115.81 

2.00 

106.19 

90.14 

99.33 

122.25 

2.20 

112. 5P 

96.70 

105.15 

128.46 

2.40 

118. 6P 

102.92 

110.72 

134.44 

2.60 

124.52 

108.82 

116.06 

140.21 

2.80 

130.12 

114. U6 

121.18 

145.78 

3.00 

135.51 

119. fib 

126.11 

151.15 

3.20 

140. b9 

125.04 

130.86 

156.34 

3.40 

145.69 

130.04 

135.44 

161.33 

3.60 

150.5? 

134.87 

139.86 

166.16 

3.80 

155. IP 

13°,56 

144.15 

170.81 

4.00 

159.71 

144.10 

148.30 

175.32 

4.20 

164.09 

148.51 

152.33 

179.67 

4.40 

168.35 

152.80 

156.24 

183.89 

4.60 

172. 4P 

156.98 

160.04 

187.99 

4.80 

176.51 

lbl .03 

163.74 

191.99 

5.00 

180.4? 

164.95 

167.34 

195.90 

5.20 

184.24 

lb8.74 

170.86 

199.74 
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MINICH.  3U.U 

IN.  U.H. 

3.0  IN. 

thick 

160.0 

TEMPPRATURE  4 

STATIC  sTRtSS 

deceleration 

(6) 

PS  I 

10CC 

LOWER-P 

KODFL 

UPPE.R-P 

.05 

78.71 

bP.53 

** 

81.57 

68.89 

.in 

53.3* 

43.^4 

** 

51.51 

63.37 

.15 

42.80 

32.95 

** 

39.25 

52.65 

.20 

37.23 

27.54 

** 

32.93 

46.93 

.25 

34.01 

24.47 

** 

29.38 

43.55 

.30 

32.  UP 

22.69 

** 

27.37 

41.47 

.35 

30.95 

21.71 

** 

26.29 

40.20 

.40 

30.34 

21.24 

** 

26.61 

39.45 

.45 

30. OQ 

21.12 

** 

26.74 

39.06 

• 50 

3U.U9 

21  .25 

** 

25.95 

38.93 

.55 

30. 2P 

21.56 

** 

26.38 

38.99 

.60 

30.60 

22.01 

** 

26.96 

39.18 

.65 

31.  U? 

22.55 

** 

27.65 

39.49 

.70 

31.5? 

23.17 

** 

28.42 

39.87 

.75 

32. OP 

23.64 

** 

29.26 

40.32 

.60 

32.60 

24.55 

** 

30.15 

40.83  1 

.85 

33.33 

25.30 

** 

31.08 

41.37 

.90 

34.01 

26.07 

** 

32.03 

41.94 

.95 

34.70 

26 . 6b 

** 

33.00 

42.54 

1.00 

35.41 

d.7 . 66 

** 

33.99 

43.16 

1.20 

38.34 

30.91 

** 

38.01 

45.78 

1.40 

41.32 

34.14 

** 

42.02 

48.50 

1.60 

44.27 

37.?9 

45. Q6 

51.25 

1.60 

47.16 

40.33 

40.78 

53.98 

2.00 

49.96 

43.25 

53.49 

56.68  ] 

2.20 

52.60 

46.05 

57.06 

59.33 

2.40 

55.3? 

46.73 

60.52 

61.92 

2.60 

57. 8P 

51.32 

63.86 

64.45 

2.60 

60.36 

53.60 

67.09 

* 

66. 9l 

3.00 

62.76 

56.21 

70.21 

* 

69.30 

3.20 

65. OP 

5P.54 

73.23 

* 

71.63 

3.40 

67.34 

60.60 

76.16 

* 

73.89 

3.60 

69.54 

63.00 

79.01 

* 

76.08 

3.80 

71.67 

65.14 

81  .77 

* 

78.21 

4.00 

73.75 

67.22 

84.45 

* 

80.28 

4.20 

75.77 

69.2b 

87.06 

* 

82.29 

4.40 

77.74 

71.25 

80.60 

* 

84.24 

4.60 

79.66 

73.18 

92.08 

* 

86.15 

4.80 

PI. 54 

75.07 

94.50 

* 

88.01 

5.00 

83.37 

76.90 

96.66 

* 

89.84 

5.20 

85.16 

78.68 

99.16 

* 

01.65 
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ETHAFOAM  2 MODEL  VALIDATION 

MICOM  Report-  No.  RL-CR-75-4  [3]  developed  individual  dynamic  cushion- 
ing curves,  72  out  of  72  being  statistically  significant  at  an  alpha  level  of  .05. 

3 

This  result  implied  that  the  2 lb. /ft.  density  Ethafoam  material  performs  in  a very 
consistent  manner  over  a wide  range  of  temperature,  thickness,  and  drop  height. 

The  model  validation  for  Ethafoam  2 followed  the  same  procedure  developed 
for  the  Minicel  material . Table  2 presents  the  coefficients  and  variables  for  the 
Ethafoam  2 model.  As  was  expected,  based  upon  previous  work,  the  Ethafoam  2 
material  is  very  well  behaved  at  the  critical  region  of  the  dynamic  cushioning  curve. 

Seventy  two  different  combinations  of  drop  height,  temperature,  and  cushion 
thickness  were  evaluated.  Fourteen  of  these  combinations  could  not  achieve  the 
criteria  established  for  model  validation.  However,  it  should  be  observed  that  in 
8 of  the  14  cases,  shown  in  pages-50  through  57,  only  one  data  point,  at  the  .05  psi 
static  stress  level,  was  outside  of  the  prediction  limit  range.  This  static  stress  value, 
.05  psi,  is  at  the  lower  end  of  the  experimental  test  scale.  It  would  be  a rare  instance 
in  which  such  a low  static  stress  level  would  be  encountered  in  a cushioning  system 
design  . For  this  reason,  these  8 cases  are  not  considered  to  be  of  a significant  nature 
with  regard  to  validation  of  the  Ethafoam  2 model . 

One  case  exists,  shown  on  page  58,  which  show  two  data  points  at  the  lower 
end  of  the  experimental  test  scale,  which  are  outside  of  the  IDCC  prediction  limit. 
However,  in  this  case  the  difference  between  the  minimum  model  G value  and  the 
points  in  question  calculated  by  the  model,  is  approximately  45G's,  thus  being  far 
removed  from  the  "design  region.  " Several  points  are  noted  to  be  outside  of  the 
prediction  limit  at  the  upper  end  of  the  experimental  test  scale.  However,  for  this 
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TABLE  2 


ETHAFOAM  2 MODEL 


! 2 3 r 

Varicfcle  Coefficient  0 0 0 T~^  j_V2  j (4nCT^ 


6 

*2.673363 

1 

u.o 

t_ 

u.u 

w) 

0.0 

4 

-Jd.7b94'*y 

a 

0.0 

o 

1 .2a3buu2 

/ 

2u2  * 399co 

o 

-a  3 • 3bo J 74 

y 

2.9  /OOoUh 

lo 

0.0 

li 

U • 0 

lc 

o . o 

lo 

b . 9t'/db026 

14 

0.0 

1 Li 

0 • 0 

la 

-40.7021 7u 

1 / 

d . lcbO 3b7 

lu 

u.o 

is> 

0.0 

20 

0.0 

2i 

-0 . 009bc474b 

2 c 

u.o 

2J 

0.0 

2*+ 

-0.0c  Uo02hU 

2b 

2*2/  Ub9a4 

2b 

u.o 

27 

-0.0a  7 J2b2bl 

2a 

-4iM.940o0 

29 

1 bb . 4c  7 / b 

30 

-lb. Ga3y39 

31 

1 a3 . 9y9uu 

3c 

- ad . 9cob9u 

JO 

2 . 2cdbH93 

34 

-x U .4 / 34ui 

3a 

2.14121/3 

3 a 

u.O 

case,  the  deviant  points  are  beyond  the  established  validation  procedure  criteria. 

Three  additional  cases  exist,  shown  on  pages  59  through  61,  which  deal  with 
the  extremities  of  the  significant  portion  of  the  design  curve.  These  three  cases 
have  points  outside  of  the  prediction  limits  at  both  ends  of  the  significant  portion 
of  the  design  curve.  However,  once  again,  the  model  minimum  G level  is  well 
removed  from  the  points  outside  the  prediction  limits. 

Although  the  case  on  page  62  contains  only  one  point  outside  the  significant 
portion,  it  is  of  more  significance  than  the  first  12  cases  discussed,  since  it  occurs 
at  the  2.40  psi  static  stress  level . However,  it  is  at  the  extremity  of  the  significant 
portion,  and  does  not  adversely  affect  the  design  region  of  the  curve. 

The  remaining  case  has  five  points  which  are  outside  of  the  significant  portion 
of  the  design  curve.  However,  these  deviant  points  are  some  40G's  removed  from  the 
minimum  model  value,  and  do  not  adversely  affect  the  design  region  of  the  curve. 

The  remaining  58  combinations  were  all  acceptable  based  upon  the  established 
validation  criteria.  Forty  eight  of  these  remaining  58  combinations  were  within  the 
prediction  limits  for  the  entire  static  stress  range  considered.  Selected  samples  of 
these  combinations  are  shown  on  pages  64  through  71,  since  a complete  set  of  the 
tested  combinations  is  considered  too  voluminous  for  this  report. 


49 


I 

I 

I 

I 

I 

i 
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fc.THAFOAP-2  12.0  IN.  U.h. 

STmIIC  pTRtSS 


HS1 

iOCC 

.05 

79. UO 

.10 

51. bO 

.15 

3a  .95 

.20 

31. 40 

.25 

26.56 

• 30 

23.10 

.35 

20.56 

.40 

la  .65 

.45 

17.^0 

.50 

16.07 

.54 

15.20 

.60 

14.53 

.65 

14.01 

.70 

13. cl 

.75 

13.3? 

.80 

13.11 

.85 

12.97 

.90 

12.  a«? 

.95 

12.66 

1.00 

12.67 

1.20 

13.24 

1.40 

13.95 

1.60 

14.65 

1.80 

15.87 

2.00 

16.96 

2.20 

la. up 

2.40 

19.26 

2.60 

20.41 

2.80 

21.57 

3.00 

22.73 

3.20 

23.86 

3.40 

25.01 

3.60 

26.13 

3.80 

27.24 

4.00 

26.33 

4.20 

29.41 

4.40 

30.46 

4.60 

31.51 

4.80 

32.53 

5.00 

33.54 

5.20 

34.54 

2.0  IN. 

thick 

110.0 

tempfkatuke 

uecelfhation 

(G) 

LOwEK-P 

PODFL 

IIPPE.R-P 

bp  .01 

** 

94.71 

♦ 

90.00 

40.80 

** 

58.68 

62.40 

2ft. 34 

** 

41.94 

49.56 

21.07 

** 

32.00 

41.91 

16.32 

** 

25.40 

36.80 

13.04 

** 

20.72 

33.15 

10.66 

** 

17.28 

30.44 

P.95 

** 

14.67 

28.36 

7 . 66 

♦* 

12.65 

26.74 

6.69 

** 

11.08 

25.45 

5.96 

** 

9.84 

24.42 

5.46 

*♦ 

R . 8a 

23.60 

5.09 

** 

8.10 

22.93 

4.P3 

** 

7.50 

22.39 

4.66 

** 

7.03 

21.96 

4.61 

** 

6.69 

21.61 

4.60 

** 

6.43 

21.34 

4.64 

** 

6.26 

21.14 

4.74 

** 

6.15 

20.99 

4.87 

** 

6.11 

20.88 

5.65 

** 

6.35 

20.83 

6.71 

** 

7.07 

21.19 

7.89 

#* 

8. 06 

21.81 

9.13 

** 

9.22 

22.60 

10.39 

10.49 

23.53 

11.64 

11.82 

24.54 

12.87 

13.19 

25.62 

14.06 

14.59 

26.74 

15.27 

15.99 

27.88 

16.43 

17.39 

29.02 

17.56 

18.78 

30.17 

IP. 71 

20.1b 

31.31 

19.83 

21.53 

32.44 

20.93 

22.89 

33.55 

22.03 

24.22 

34.63 

23.12 

25.54 

35.70 

24.19 

26.84 

36.74 

25.26 

28.12 

37.76 

26.31 

29.39 

38.76 

27.34 

30.63 

39.74 

2P.36 

31.86 

40.72 
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I 


fc.THAFOAP-2  18.0  IN.  U.H.  1.0  IN.  THICK  2O.0  TtMPFRATUKE 

STATIC  5TRtSS  UFCFLFHATION  (fi) 


PSI 

mcc 

LOwFk-P 

rodfl 

UPPER-P 

.05 

21b.oo 

191.30 

** 

190.67  ♦ 

240.08 

.10 

132.06 

108.69 

** 

117.24 

156.64 

.15 

9b. O0 

7?. 03 

♦ * 

85.16 

119.16 

.20 

74.46 

51.26 

** 

67.31 

97.61 

.25 

6U.9° 

38.21 

** 

56.23 

83.76 

.30 

51.90 

20.50 

** 

48.99 

74.29 

.35 

45.56 

23.53 

** 

44.14 

67.58 

.40 

41.06 

19.36 

** 

40.88 

62.72 

.45 

37.64 

16.62 

** 

38.72 

59.16 

.50 

35.58 

14.59 

** 

37.37 

56.56 

.55 

34.0? 

13.37 

* * 

36.61 

54.o8 

.60 

33.01 

12.67 

** 

36.31 

53.35 

.65 

32.43 

12.40 

** 

36 . 36 

52.46 

.70 

32.1Q 

12.45 

** 

36.69 

51.92 

.75 

32.21 

12.76 

** 

37.23 

51.66 

.60 

32.46 

13.29 

** 

37.95 

51  *64 

.65 

32.80 

13.96 

** 

38.81 

51.80 

.90 

33.47 

1 4 . fl  1 

** 

39.79 

52.12 

.95 

34,17 

16.76 

* * 

40.86 

52.58 

1.00 

34.98 

16.80 

** 

42.01 

53.15 

1.20 

38.94 

2 1 .60 

** 

47.13 

56.28 

1.40 

43.63 

26.97 

* * 

52.73 

60.29 

1.60 

46.60 

32.57 

** 

58.52 

64.81 

1.80 

53.91 

38.20 

64.35 

69.63 

2.00 

59. IP 

43.77 

70.15 

74.62 

2.20 

64.46 

49.23 

75.85 

79.69 

2.40 

69.60 

54.56 

81.45 

84.79 

2.60 

74.63 

59.79 

86.93 

89.88 

2.80 

79. 80 

64.87 

9?. 28 

94.92 

3.00 

84.66 

09.83 

97.50 

99.89 

3.20 

89.73 

/4  • 69 

102.60 

104.78 

3.40 

94.50 

79.44 

107.57 

109.57 

3.60 

99.17 

64.09 

1 12.42 

114.25 

3.80 

103.76 

68.67 

117.16 

118.82 

4.00 

108.2? 

93.16 

121.79 

123*29 

4.20 

112.61 

97.56 

126.31 

127.64 

4.40 

116.91 

101.92 

130.73 

131.89 

4.60 

121.1? 

106.19 

135.05 

136.04 

4.80 

125.24 

110.36 

139.27 

140*11 

5.00 

129.29 

114.46 

143.41 

144.09 

5.20 

133.26 

118.49 

147.47 

148.02 
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fc.THAFOAP-2  16.0 

IN.  u.h. 

2.0  IN. 

IHICK 

70.0 

tempfkature 

STATIC  STRtSS 

ufcelfkation 

(G) 

PS  I 

IPCC 

lo*fn-p 

NODFL 

UPPER-P 

.Oh 

133.62 

122.35 

** 

147.42 

♦ 

144.90 

.in 

64.56 

13.46 

** 

91 .00 

95.  b4 

.15 

61.9Q 

51 .10 

** 

66.18 

72.89 

.20 

46.73 

30.03 

** 

50.07 

59.44 

.25 

40.02 

26.50 

** 

40.19 

50.54 

.30 

33.9? 

23.67 

** 

33.30 

44.26 

.35 

29.47 

10.30 

** 

28.32 

39.65 

.4o 

26.10 

16.15 

** 

24.62 

36.16 

.45 

23.63 

13.79 

** 

21  .84 

33.48 

.50 

21.70 

12.02 

** 

19.72 

31.39 

.55 

20.*? 

10.69 

** 

18.12 

29.76 

.60 

19.06 

6.70 

** 

16.61 

28.47 

.65 

16.23 

8.68 

** 

16.02 

27.47 

.70 

17.56 

8,46 

** 

15.37 

26.69 

.75 

17.13 

8.1b 

** 

14.63 

26.10 

.60 

lb. 6? 

7.Q7 

** 

14.66 

25.66 

.65 

lb. 6^ 

7.61 

** 

14.62 

25.35 

.90 

lb.  bo 

7 ,95 

** 

14.^0 

25.15 

.95 

lb. 55 

8.0b 

** 

14.58 

25.04 

1 .00 

lb. 63 

8.25 

** 

14.75 

25.01 

1.20 

17.50 

6.51 

** 

16.01 

25.49 

1.40 

16.94 

11.27 

** 

17.61 

26.62 

1.60 

20.73 

13.30 

** 

20.18 

28.15 

1.80 

22.71 

15.47 

** 

22.66 

29.94 

2.00 

24.80 

17.70 

26.25 

31.90 

2.20 

2b.  96 

16. 9b 

27.61 

33.97 

2.40 

29.16 

22.20 

30.59 

36.11 

2.60 

31.35 

24.43 

33.27 

38.28 

2.60 

33.56 

26.63 

35.04 

40*46 

3.00 

35.72 

28.80 

38.58 

42.64 

3.20 

37.88 

30.95 

41.19 

44.81 

3.40 

40.01 

33.07 

43.76 

46.95 

3.60 

42.11 

35.16 

46.30 

49.06 

3.80 

44.10 

37.23 

48.79 

51.13 

4.00 

4b. 22 

36,28 

51.25 

53.16 

4.20 

48.23 

41.30 

53 . 6b 

55.15 

4.40 

50.20 

43.29 

56.03 

57.11 

4.60 

52.14 

45.26 

58.36 

69.02 

4.60 

54.06 

47.20 

60  • 66 

60.90 

5.00 

55.93 

46.11 

62.61 

♦ 

62.76 

5.20 

57.76 

50.96 

66.13 

* 

64. 5f 
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hTHAF  OhK-2  16.0  IN.  U.H.  2.0  IN.  IHICK  lln.O  TLPPFRA  TURE 

STATIC  STRLSS  UF CFLFRATTON  (G) 


PSI 

1DCC 

LO*Fk-P 

PODFL 

1 ipptR-P 

.OS 

8/. 96 

74.16 

** 

109.01  * 

101.73 

.in 

55.63 

4?. 30 

** 

66.01 

69.35 

.15 

41. 6P 

26.40 

** 

48.13 

54.97 

.2n 

33.73 

20.66 

** 

37.43 

46.78 

.25 

2ti  .76 

15.94 

** 

30.63 

41.58 

.30 

25.47 

1?.87 

** 

26. 04 

38.06 

.35 

23.2? 

10.65 

** 

2?. 85 

35.60 

.40 

21.68 

9.5  2 

** 

20.56 

33.84 

.45 

20. b3 

8.66 

** 

18.98 

32.58 

.50 

19. 9u 

8.19 

* * 

17.85 

31.69 

.55 

19.51 

7.9b 

* * 

17.08 

31.06 

.60 

19.2° 

7.93 

** 

16.58 

30.64 

.65 

19.22 

8.05 

** 

16.30 

30 . 39 

.70 

19.20 

8.?6 

** 

16.19 

30.27 

.75 

19.43 

8.61 

** 

16.22 

30.25 

.60 

19.67 

0.02 

** 

16.36 

30.32 

.65 

19.97 

0.46 

** 

16.59 

30.46 

.90 

20.32 

10.00 

** 

16.00 

30.65 

.95 

20.7? 

10.55 

** 

17.27 

30.90 

1.00 

21.16 

11.13 

** 

17.69 

31.19 

1.20 

23.16 

13.64 

** 

10.75 

32.65 

1.40 

25.37 

16.30 

** 

22.17 

34.43 

1.60 

27.70 

18.96 

** 

24.77 

36.41 

1.80 

30.06 

21.62 

27.4b 

38.49 

2.00 

32.42 

24.19 

30.16 

40.64 

2.20 

34.76 

26 .67 

32 . 86 

42.83 

2.40 

37.04 

20. Ob 

35.54 

45.03 

2.60 

39.30 

31.37 

38.16 

47.22 

2.80 

41.50 

33.60 

40.77 

49.40 

3.00 

43.66 

35.77 

43.31 

51.54 

3.20 

45.76 

37. P7 

45.80 

53  * 65 

3.40 

47.6? 

30.92 

48.24 

55.71 

3.60 

49.63 

41.93 

50.63 

57.73 

3.80 

51.70 

43.89 

52.07 

59.69 

4.00 

53.71 

45.82 

55.26 

61.61 

4.20 

55.5° 

47.71 

57.50 

63.47 

4.40 

5/. 43 

49.57 

50.70 

65. 2R 

4.60 

59.2? 

51.40 

61  .85 

67.05 

4 • 80 

60.98 

53.19 

63.06 

68.78 

5.00 

62.71 

54.94 

66.03 

70.47 

5.20 

64.30 

56.65 

68.05 

72.13 

ETHAFOAF-2 


7P.0  TEMPFRATURE 


30.0  iN.  U.h.  2.0  IN.  1 HI CK 


STATIC  STRESS 

ufcfleratton 

<R) 

PSI 

mcc 

LOwFR-P 

rodfl 

liPPER-P 

.OS 

160.99 

144.69 

** 

18t .30 

* 

177.28 

.10 

94.10 

78.09 

** 

109.80 

110.11 

.16 

65.37 

49.64 

» * 

78.10 

81.10 

.20 

49.63 

34.18 

** 

60.14 

65.09 

• 25 

40.09 

24.01 

** 

48.80 

55.27 

.30 

34.01 

19.09 

** 

41.21 

48.94 

.35 

30.09 

15.42 

** 

35.  Q8 

44.76 

.40 

27.58 

13.1b 

** 

32.31 

42.01 

.45 

26.07 

11.89 

** 

29.76 

40.25 

.50 

25.26 

11.31 

** 

28.00 

39.21 

.55 

24.97 

11  .25 

** 

26.85 

38.69 

.60 

25. OP 

11.67 

** 

26.16 

38.58 

.65 

25.49 

12.20 

** 

25.83 

38.78 

.70 

2b. 14 

13.05 

** 

25.78 

39.23 

.75 

26.97 

14.08 

25.Q6 

39.87 

.80 

27.96 

16.25 

** 

26.32 

40.66 

.85 

29.06 

16.53 

** 

26.84 

41.57 

.90 

30.24 

17.90 

* * 

27.47 

42.59 

.95 

31.51 

19.33 

** 

28.22 

43.69 

1.00 

32.84 

20.82 

** 

29.04 

44.86 

1.20 

38.56 

27.12 

** 

32.94 

50.01 

1.40 

44.61 

33.62 

** 

37.42 

55.59 

1.60 

50.74 

40.12 

42.17 

61.36 

1.80 

6b  .84 

46.50 

47.03 

67.18 

2.00 

62.84 

52.70 

51  .91 

* 

72.99 

2.20 

68.7? 

58.70 

56.77 

♦ 

78.74 

2.40 

74.46 

84.52 

61  .66 

* 

84.40 

2.60 

80.05 

70.14 

66.27 

* 

89.95 

2.80 

85.40 

75.60 

70.89 

* 

95.39 

3.00 

90.79 

80.89 

75.42 

* 

100.69 

3.20 

95.94 

86.03 

79.85 

* 

105.86 

3.40 

100.96 

91 .03 

84.18 

* 

110.89 

3.60 

105.88 

95.Q2 

88.42 

* 

115.79 

3.80 

110. 6? 

100.68 

92.57 

* 

120.55 

4.00 

115.26 

105.34 

96.62 

* 

125.18 

4.20 

119.80 

109.90 

100.59 

* 

129.69 

4.40 

124.23 

114.38 

104.4b 

* 

134.09 

4.60 

12b. 56 

118.73 

108.28 

* 

138.37 

4.80 

132. 7P 

123.00 

112.01 

* 

142.56 

5.00 

13b. 91 

127.17 

115.66 

* 

1 46 .65 

5.20 

140.95 

131.23 

119.24 

* 

150. 68 

54 


tThAFOwN1-? 


3U.0  IN.  u.h 


4.0  IN.  IHTCK 


70.0  TtMPFHATUKE 


STATIC  6TRtSS 

ufcflfration 

(6) 

PST 

mcc 

lo^eh-p 

podfl 

UPPFR-P 

.OS 

131.7° 

121. Qb 

** 

149.86 

* 

141.63 

.10 

84.0? 

74.3b 

** 

93.10 

93.68 

.15 

61.73 

5?  . ?5 

* * 

66.79 

71.22 

.20 

48  • 45 

3°.  14 

** 

51  .21 

57.77 

.25 

39. bO 

30.46 

** 

40.00 

48.75 

.30 

33.3! 

24.33 

** 

33.62 

42.30 

.35 

28 .04 

19.82 

** 

28.26 

37.48 

.40 

25.10 

16.43 

** 

24.22 

33.78 

.45 

22  • 3* 

13.82 

* * 

21 .12 

30.87 

.50 

20.10 

11 .80 

** 

18.71 

28.56 

.55 

16.45 

10.23 

** 

16.82 

26.70 

.60 

17.10 

9.00 

** 

15.35 

25.20 

.65 

16.01 

8.05 

** 

14.20 

23.98 

.70 

15.15 

7.32 

** 

13.31 

22.99 

.75 

1 *4  • 4 A 

6.77 

** 

12.63 

22.19 

.60 

13.9* 

6.37 

** 

1? , 14 

21.54 

.65 

13.55 

6.09 

** 

11.79 

21.03 

.90 

13.27 

5.92 

** 

11.56 

20.63 

.95 

13. OP 

5.84 

** 

11.45 

20.32 

1.00 

12.96 

5.83 

** 

11.42 

20.10 

1 .20 

13.0° 

6.34 

* * 

11  .°7 

19.85 

1.40 

13.66 

7.43 

** 

13.25 

20.30 

1.60 

15.0? 

8.84 

** 

14.95 

21.19 

1.60 

Id. 41 

10.44 

** 

16.91 

22.38 

2.00 

17.96 

12.15 

** 

19.03 

23.77 

2.20 

19.60 

13.90 

21.24 

25.30 

2.40 

21.30 

15.66 

23.50 

26.92 

2.6o 

23.03 

17.4b 

25.79 

28.61 

2.80 

24. 7P 

19.23 

28.09 

30.33 

3.00 

?b  . 54 

21 .00 

30.-39 

32.08 

3.20 

26.2° 

22.76 

32.66 

33.82 

3.40 

30.03 

24.50 

34.92 

35.56 

3.60 

31.76 

26.22 

37.15 

37.29 

3.80 

33.47 

27.94 

39.36 

* 

39.00 

4.00 

35.16 

29.64 

41  .54 

* 

40.69 

4.20 

36.83 

31.32 

43.68 

* 

42.34 

4.40 

36.48 

32.99 

45.80 

* 

43.98 

4.60 

40.11 

34.63 

47.88 

* 

45.58 

4.80 

41.71 

36.?6 

49.93 

* 

47.16 

5.00 

43.30 

37.87 

51  .95 

* 

48.73 

5.20 

44.66 

39.44 

53.94 

* 

50.27 

I 

I 


I 


tTHAFOAP-2  20.0 

IN.  U.H. 

A.n  in. 

IHICK 

110.0 

TtPPFpATUKE 

STATIC  sTRtSS 

uFCFLFKATION 

<R) 

PST 

mcr 

LOwFK-P 

foofl 

I'PPER-P 

.OS 

90.95 

78.99 

** 

107.53 

* 

102.91 

.in 

58.12 

46.37 

** 

66.51 

69.87 

.is 

A j.lS 

31.60 

** 

47.96 

54.69 

.20 

3A.A? 

23.08 

** 

37.23 

45.76 

.2S 

2e  • 73 

17. sa 

** 

30.30 

39.88 

.30 

2A. 7« 

13.63 

** 

25  • 54 

35.75 

. 3S 

21.9U 

11.17 

♦ * 

22.16 

32.72 

.An 

19. 8U 

9.2b 

** 

19.69 

30.44 

.AS 

18.27 

7 • Rb 

** 

17.88 

28.70 

. 5n 

17.  uo 

6. PA 

** 

16.54 

27.35 

. 5S 

lb. 21 

6.12 

** 

15.57 

26.30 

.60 

15. b* 

*.62 

** 

14.88 

25.48 

. 6S 

lb.U7 

S . 29 

** 

1 A . 4 0 

24.85 

.70 

1 A . 73 

*.11 

** 

14.10 

24 . 36 

. 7S 

lA.bP 

S.03 

** 

13.94 

24.00 

.80 

lA.3° 

S.Ob 

** 

13.Q0 

23.74 

. 8S 

14.3* 

5. 14 

** 

13.9b 

23.57 

.SO 

14.38 

S . 29 

** 

14.08 

23.46 

. 9S 

1 A • A* 

S • 49 

** 

14.28 

23.42 

1.00 

14.58 

S . 73 

** 

14.53 

23.43 

1 .20 

lb.AA 

7.01 

** 

15.95 

23.87 

1 .AO 

1 b • b* 

8 * Sb 

** 

17.78 

24.74 

1.60 

18.07 

10.24 

** 

19.R4 

25.90 

1.80 

19.60 

11  .97 

** 

22.02 

27.23 

2.00 

21.1° 

13.71 

24.26 

28.68 

2.20 

22.82 

IS. 43 

26.51 

30.21 

2. AO 

24. AS 

17.12 

28.77 

31.78 

2.60 

26. OA 

18.78 

31 .00 

33.38 

2.80 

27. bo 

20.40 

33.21 

34.99 

3.00 

29.2° 

22.00 

35.39 

36.59 

3.20 

30.87 

23. Sb 

37.53 

38.18 

3. AO 

32. A2 

2*.  1 1 

39.64 

39.74 

3.60 

33.9* 

26.63 

41.71 

* 

41.27 

3.80 

3b. AS 

28.13 

43. 7a 

* 

42.78 

A. on 

36.93 

29.62 

45.73 

* 

44.25 

A. 20 

38.30 

31.09 

47.68 

* 

45.68 

A. AO 

39.81 

32.54 

49.60 

* 

47.08 

A. 60 

A1.21 

33.97 

51  .48 

* 

48.45 

A. 80 

42.59 

35.38 

53.33 

* 

49.80 

5.00 

A3. 94 

36.7b 

55.14 

* 

51.12 

S.20 

AS  ,27 

38.11 

56.92 

* 

52.44 

I 

I 


fc.THAFOAP-2  30.0  IN.  D.H. 

STATIC  STKtSS 


PST 

IOCC 

.OS 

72.40 

.in 

47.4? 

.15 

3b.27 

.20 

29.91 

.25 

25.86 

.30 

23.1'* 

.35 

21.2? 

.40 

IS. 67 

.45 

16. SO 

.50 

18.2? 

.55 

17.75 

.60 

17.45 

.65 

1 7.20 

,7n 

17.20 

.75 

17.21 

.8n 

17.2° 

.85 

17.4? 

.SO 

17.59 

• S5 

17.60 

1.00 

18.05 

1.20 

IS. 24 

1.40 

20.66 

1.60 

22.18 

1 .ao 

23.75 

2.00 

25.34 

2.20 

2b.  S3 

2.40 

?6  • 50 

2.60 

30.0* 

2.80 

31.57 

3.00 

33.07 

3.20 

34.53 

3.40 

35. S7 

3.60 

37.37 

3.80 

36.75 

4.00 

41). 10 

4.20 

41.42 

4.40 

42.  71 

4.60 

43. SP 

4.80 

45.22 

5.00 

46.44 

5.20 

47.63 

4.0  IN. 

thick 

160.0 

tlmpfhatuhe 

uflflekation 

(G) 

LOwFK-P 

POOFL 

npPtR-P 

59.56 

** 

57.77 

* 

85.21 

34.64 

** 

39.39 

60.00 

23. S2 

** 

31.60 

40 . 62 

17.78 

** 

27.41 

42.04 

13.95 

** 

24.01 

37.77 

11.43 

** 

23.37 

34.82 

9.73 

** 

22.41 

32.71 

8.58 

** 

21.83 

31.15 

7.62 

** 

21  .52 

29.99 

7.33 

** 

21  .40 

29.12 

7.05 

** 

21  .42 

28.46 

6.93 

** 

21.54 

27.98 

6.93 

** 

21.75 

27.63 

7.03 

** 

2?. 01 

27.38 

7.20 

** 

22.32 

27.23 

7.44 

** 

22.67 

27.14 

7.72 

** 

23.05 

27.12 

8.05 

** 

23.45 

27.14 

8.40 

** 

23.07 

27.21 

8.78 

** 

24.30 

27.31 

10.47 

** 

26.13 

28.01 

12.30 

** 

28.02 

29.01 

14.16 

** 

20. Q1 

30.20 

15.99 

31.78 

* 

31.51 

17.77 

33.60 

* 

32.91 

19.49 

35.38 

* 

34.36 

21.15 

37.11 

* 

35.84 

22.76 

38.80 

* 

37.34 

24.30 

40.43 

* 

38.84 

25.81 

42.02 

* 

40.33 

27.27 

43.56 

* 

41.80 

28.70 

45.05 

* 

43.24 

30.10 

46.51 

* 

44.65 

31  .4b 

47.03 

* 

46.02 

32.83 

40.31 

* 

47.37 

34.17 

50 . 66 

* 

48.67 

35.46 

51.07 

* 

49.94 

36.76 

53.26 

* 

51.18 

38.05 

54.51 

* 

52.39 

30.30 

55.73 

* 

53.58 

40.51 

56.03 

* 

54.75 

57 


6TNAF0mR-2  24.0 

IN.  O.H. 

4.0  IN. 

1HICK 

110.0 

tlmpfhature 

STmTIC  STRlSS 

uFcflfration 

(G) 

PSI 

iDcr 

LOwFk-P 

VODFL 

lipptR-P 

.OS 

78.54 

71  .07 

** 

9P.77 

♦ 

85.61 

.in 

51.7Q 

44 .60 

** 

fal  .61 

* 

58.92 

.IS 

39.48 

02.48 

** 

44.63 

4b . 49 

.20 

32. *0 

25.32 

** 

34.72 

39.08 

.2S 

27.37 

20.62 

** 

28.24 

34.13 

.30 

23.97 

17.33 

** 

23.74 

30.60 

• 3S 

21.46 

14. P5 

** 

20.49 

27.97 

.40 

19.57 

13.17 

** 

18.08 

25.96 

. 4S 

18.11 

11.85 

** 

16.28 

24.40 

.50 

1 b • 98 

10.61 

** 

14.91 

23.16 

.55 

lb. 10 

10.03 

** 

13.88 

22.17 

.60 

15.40 

P.44 

** 

13.11 

21.37 

• 65 

14.86 

9. no 

** 

12.55 

20.73 

.70 

14. 4* 

8.68 

** 

12.14 

20.22 

.75 

1 4 • 1 T 

8.45 

** 

11  .87 

19.80 

.80 

15.90 

8.31 

** 

11  .72 

19.48 

.85 

15.73 

P . 23 

** 

11  .65 

19.23 

.90 

15. fa? 

8 . ? 1 

** 

11.65 

19.04 

.95 

15.57 

8 . ?3 

** 

11.72 

18.90 

1.00 

13.5* 

8.30 

** 

11.85 

18.80 

1.20 

13.80 

8.83 

** 

12.75 

18.77 

1.40 

14.50 

O.fab 

** 

14.06 

19.13 

1.60 

15. IP 

10.64 

** 

15.61 

19.73 

1.80 

1 fa  • 0° 

11.69 

** 

17.29 

20.49 

2.00 

17. UP 

12.79 

** 

19.05 

21.37 

?.2n 

18.11 

13.89 

20.84 

22.32 

2.40 

19.16 

15.00 

22.65 

23.3? 

2.60 

2U.23 

16.09 

24.45 

* 

24.36 

? .80 

21.30 

17.18 

26.24 

♦ 

25.42 

3.00 

22.37 

18.  ?5 

28.02 

* 

26.48 

3.20 

23.43 

19.31 

29.77 

* 

27.54 

3.40 

24. 4P 

20.3b 

31.49 

♦ 

28.60 

3.60 

25.52 

2 1 .40 

33.19 

♦ 

29.64 

3.80 

2b  .5* 

22.42 

34. P7 

♦ 

30.67 

4.00 

27.56 

23.44 

36.51 

♦ 

31.68 

4.20 

28.56 

24.45 

38.12 

♦ 

32.67 

4.40 

29.55 

25.45 

39.71 

♦ 

33  * o5 

4.60 

30.52 

26.44 

41  .27 

♦ 

34.60 

4.80 

31. 4P 

27.41 

42.81 

♦ 

35.54 

5.00 

32.42 

28.37 

44.31 

* 

36  *47 

5.20 

33.35 

29.31 

45.80 

♦ 

37.39 

58 


1 

1 

j tTHAF  OAK-2  18.0 

IN.  D.h. 

4.0  IN. 

thick 

160.0 

tempfhatuke 

| STATIC  STHLSS 

L/ECFLFhATION 

(0) 

PS  I 

incc 

LO*E  K-H 

I^ODFL 

MPPER-P 

.OS 

62.07 

53.07 

** 

49.64 

♦ 

71.07 

. .10 

41.36 

32.52 

♦ * 

33.94 

50.21 

.15 

31.70 

23.01 

** 

26.86 

40.39 

.20 

PS.  94 

17.40 

** 

2?. 79 

34.48 

.25 

22.10 

13.71 

** 

20.17 

30.50 

.30 

19.37 

11.12 

** 

18.38 

27.63 

• 3C 

17.36 

«.?3 

** 

17.11 

25.47 

.50 

15.81 

7 • 82 

** 

16.20 

23.79  ] 

I .45 

14.61 

6.75 

** 

1^.63 

22.47 

.SO 

l3.o7 

5.64 

** 

15.04 

21.40 

.55 

12.9? 

6.31 

** 

14.70 

20.53  f 

.eo 

12.33 

4.84 

♦ ♦ 

14.45 

19.82 

.6^ 

11.86 

4.46 

** 

14. ?9 

19.23 

.70 

11.46 

4.?1 

** 

14.20 

18.75 

.75 

11.10 

4.03 

** 

14. lb 

18.35 

.80 

10.96 

3.90 

** 

14.16 

18.02 

.85 

10.7Q 

3.82 

** 

14.20 

17.75 

.90 

10.66 

3.79 

** 

14.27 

17.53 

1 .95 

10.57 

3.80 

** 

14.36 

17.35 

l .oo 

10. S? 

3.83 

** 

14.48 

17.21 

1.20 

10.57 

4.19 

** 

16.08 

16.95 

1.40 

10.90 

4.77 

** 

15.84 

17.03 

1.60 

11.40 

6.47 

** 

16.68 

17.32 

1.80 

12.00 

6.22 

** 

17,6b 

17.77 

2.00 

12.66 

6.99 

** 

18.46 

* 

18.33 

2.20 

13.37 

7.77 

10.37 

* 

18.97 

2.40 

14.10 

8.55 

20.27 

* 

19.66 

2.60 

14.86 

o.32 

21.16 

* 

20.38 

2.80 

1 S . 6 1 

10.06 

22.04 

* 

21.13 

3.00 

16.36 

10.84 

22.Q1 

* 

21.89 

3.20 

17.1? 

11.69 

23.76 

♦ 

22  *65 

3.40 

17.67 

12.33 

24.60 

* 

23.41 

3.60 

16.6? 

13.07 

26.41 

* 

24.16 

3.80 

19.36 

13.81 

26.22 

* 

24.90 

4.00 

20.00 

14.65 

27.01 

♦ 

25.62 

4.20 

20.61 

15.26 

27.78 

* 

26.33 

4.40 

21. S? 

16.01 

28.64 

* 

27.03 

4.60 

22.2? 

16.74 

29.28 

* 

27.71 

4.80 

22.9? 

17.45 

30.01 

♦ 

28.38 

5.00 

23.60 

18.16 

30.73 

* 

29.05 

5.20 

24.26 

18.84 

31.43 

* 

29.71 

! | 
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L 

tTHAFOoM-2  24.0  iN.  O.h. 

STATIC  STRESS 


PSI 

incr 

.OS 

6S.  14 

.1(1 

45.41 

.IS 

3*4.59 

.20 

28.2a 

.25 

24.10 

.30 

21.33 

.35 

ly  .20 

.40 

17.77 

.45 

I6.b4 

.50 

15.7Q 

.55 

15.16 

.60 

1*4 .50 

.65 

14.34 

.70 

14.10 

.75 

13.94 

.60 

13.66 

.85 

13.63 

.90 

13.66 

.95 

13.91 

1.00 

14.00 

1.20 

14.63 

1.40 

15.52 

1.60 

16.56 

1.60 

17.07 

2.00 

18.83 

2.20 

20. U1 

2.40 

21.19 

2.60 

22. 3P 

2.80 

23.56 

3. 00 

24.71 

3.2o 

25 . 86 

3.40 

2b. 90 

3.60 

26.ua 

3.60 

29.10 

4.00 

30.26 

4.20 

31.31 

4.40 

32.34 

4.60 

33.36 

4.80 

34.36 

5.00 

35.34 

5.20 

36.31 

4.n  in.  Thick  I60.0  tempfraturf 


cfcflfrotion  (fi) 


LOkvF  K-P 

modfl 

('PPtR-P 

57.54 

** 

53.97 

* 

00.74 

34.02 

** 

36.04 

56.80 

23.40 

** 

2Q.36 

45.78 

17.30 

** 

26.24 

39.28 

13.3b 

** 

22.69 

34.98 

10.72 

** 

21.03 

31.94 

6. Ob 

** 

1Q.Q3 

29.70 

7.63 

** 

19.19 

28.01 

6.57 

** 

10.72 

26.70 

s.oy 

** 

10.43 

25.68 

6.42 

* * 

10.27 

24.88 

6.11 

** 

10.22 

24.25 

4 . Q 3 

** 

10.26 

23.75 

4.04 

* * 

10.35 

23.35 

4.04 

* * 

10.50 

23.05 

4.09 

** 

10.66 

22.82 

5.00 

** 

10.00 

22. b6 

5.1  6 

** 

19.15 

22.54 

6.3b 

** 

19.41 

22.47 

6.57 

** 

19.70 

22.44 

6.64 

** 

20.05 

22.62 

7. PI 

** 

2?. 31 

23.13 

9.25 

** 

23.71 

23.86 

10.61 

** 

26.12 

* 

24.73 

11  .95 

26.^1 

* 

25.71 

13.26 

27.08 

* 

26.75 

14.54 

29.22 

* 

27.65 

15.76 

30.54 

* 

28.97 

16.99 

31.02 

* 

30.11 

18.16 

33.07 

* 

31.26 

19.31 

34.28 

* 

32.40 

20.44 

35.47 

* 

33.53 

21  .55 

36.63 

* 

34.64 

22.64 

37.7b 

* 

35.73 

23.72 

3«.07 

* 

36.79 

24.76 

39.04 

* 

37.83 

25.04 

41.00 

* 

38.85 

26.06 

42.03 

* 

39.84 

27.00 

43.04 

* 

40.82 

20.91 

44.02 

* 

41.77 

29.09 

44.99 

* 

42.72 

60 


tTHAFOMF-2  12.0 

IN.  U.H. 

1.0  IN. 

IHICK 

70.0 

TtMPFHATURF 

STATIC  pTHtSS 

UFCELFHMION 

(G) 

PSI 

mcc 

LO*t-'K-F 

fodfl 

UPPER-P 

.OS 

123.9* 

115.12 

** 

136.49 

* 

132.78 

.10 

7b . 75 

70  • 06 

** 

84.95 

87.44 

.IS 

5b. bO 

50.07 

** 

61.67 

67.13 

.20 

47.11 

3P.73 

** 

4P.?3 

55.49 

.25 

39. bO 

31.57 

** 

39.5b 

48.04 

.30 

34.67 

26.76 

** 

33.62 

42.97 

.35 

31.44 

23.46 

** 

29.39 

39.40 

.40 

29. UO 

21.17 

** 

26.32 

36.83 

.45 

27.27 

19.57 

** 

24.07 

34.97 

.50 

2b. U6 

IP. 46 

** 

22.42 

33.63 

.55 

25.2? 

17.77 

** 

21  .?3 

32.68 

.60 

24.  b° 

17.35 

** 

20.38 

32.03 

.65 

24.3Q 

17.1b 

** 

19.00 

31.61 

.70 

24.27 

17.15 

** 

19.45 

31.38 

.75 

?4.c9 

17.2b 

** 

19.27 

31.30 

.60 

24.44 

17.53 

** 

19.23 

31.35 

.65 

2 4.6° 

17. P6 

** 

19.31 

31.49 

.90 

25. Ul 

IP. 30 

** 

19.50 

31.73 

.95 

25.40 

IP. 76 

** 

19.76 

32.03 

1.00 

25.6*' 

19.32 

** 

20.  tO 

32.3  9 

1.2o 

26. US 

2 1 . P2 

** 

21.95 

34.28 

1.40 

3u.b4 

24.66 

** 

24.31 

* 

36.61 

1 .60 

33.4? 

27  • 65 

** 

26.95 

* 

39.20 

1 .80 

3b. 2° 

30.67 

2Q.73 

* 

41.92 

2.00 

39.20 

33.68 

32.59 

* 

44.71 

2.20 

42. UO 

36.65 

35.46 

* 

47.53 

2.40 

44.9* 

30. 5b 

3P.33 

* 

50.35 

2.60 

47.78 

42.41 

41.18 

* 

53.15 

2.60 

50.5* 

45.20 

43.99 

* 

55.91 

3.00 

53. 2P 

47.92 

46.7b 

* 

58.64 

3.20 

55.9* 

50.59 

49.48 

* 

61.31 

3.40 

56.56 

53.19 

5?. 16 

* 

63.93 

3.60 

61.1? 

55.75 

54.78 

* 

6b. 49 

3.80 

63.  b3 

5P.26 

57.36 

* 

68.99 

4.00 

6b.  UP 

b0.72 

50. pg 

* 

71.44 

4.20 

6b  .4P 

63.14 

b2.37 

* 

73.83 

4.40 

70.64 

b5 ,51 

64.00 

* 

76.16 

4.60 

73.14 

67. P4 

67.19 

* 

78.45 

4.80 

75.40 

70.12 

69.53 

* 

80. 68 

5.00 

77.  b? 

72.36 

71  . P3 

* 

82.88 

5.20 

79.70 

74.54 

74.08 

* 

85.04 

tTHAFO  AF-2  ld.U 

IN.  U.H. 

4.0  IN. 

thick 

un.o 

tempfkatuhe 

STATIC  STRtSS 

ufcflekation 

(G) 

1 

PS  I 

I0CC 

LOtoFk-P 

VODFL 

UPPtR-P 

.0? 

72.96 

b6 .49 

60.02 

* 

79*42 

.in 

49.14 

42.79 

56.0b 

* 

55  • 49 

.15 

37.60 

31.55 

40.06 

44.04 

.20 

3 U , 9 1 

<14.77 

31.06 

37.04 

.25 

26.22 

20.19 

25.Q0 

32.26 

.30 

22. 83 

16.09 

21  .69 

28.76 

.35 

20.26 

14.42 

10.60 

26.09 

.4n 

1 6 • 2^ 

12.51 

** 

16.26 

23.99 

.45 

16.  b6 

11.01 

** 

14.46 

22.30 

.50 

15.37 

9.01 

** 

13.06 

20.92 

.55 

14.31 

8. 04 

** 

11.97 

19.70 

.60 

13.44 

0.05 

** 

11.11 

18.82 

.65 

12.71 

7.41 

** 

10.44 

18.02 

.70 

12.11 

6.08 

★* 

9.92 

17.33 

.75 

1 1.60 

6.45 

** 

9.53 

16.75 

.60 

11. IP 

6.10 

** 

9.24 

16.26 

.85 

10.83 

5 . 02 

** 

9.03 

15.83 

.90 

1U.53 

5.59 

** 

P.QO 

15.47 

.95 

10.^0 

5.41 

** 

8.03 

15.16 

1 .00 

10. UP 

5.26 

** 

P.R1 

14.90 

1 .20 

9.63 

5.04 

** 

9.11 

14.22 

1.40 

9.54 

5.13 

** 

9.04 

13.95 

1.60 

9.69 

5.42 

** 

10.00 

13.95 

1.80 

9.99 

5.03 

** 

11.92 

14.15 

2.00 

10.3° 

6.31 

** 

13.13 

14.47 

2.20 

10.67 

6.04 

** 

14.40 

14.90 

2.40 

11.40 

7.40 

** 

15.70 

* 

15.40 

2.60 

11.97 

7.96 

17.01 

* 

15.95 

2.80 

12.59 

0.56 

10.33 

* 

16.53 

3.00 

13.16 

9.18 

19.64 

* 

17.14 

3.20 

13. 7P 

9 . 79 

20.95 

* 

17.76 

3.40 

14.40 

10.41 

22.25 

* 

18.39 

3.60 

15. U3 

11.03 

23.53 

* 

19.02 

3.80 

15.69 

11.66 

24.79 

* 

19.64 

4.00 

16.20 

12. ?9 

26.04 

* 

20.27 

4.20 

16.90 

12.92 

27.28 

* 

20.88 

4.40 

17.53 

13.56 

20.49 

* 

21.49 

4.60 

18.14 

14.19 

29,69 

* 

22.09 

4.80 

18.75 

14.82 

30.07 

* 

22.69 

5.00 

19.36 

15.44 

32.03 

* 

23.28 

5.20 

19.96 

16.05 

33.17 

* 

23.87 

62 


tlhAFOAR-? 


3U.0  IN.  U.H 


2.0  IN.  1 HICK 


65.0  TtWPFKATURE 


I 

I 

I 

I 

I 


STmTIC  STRESS 


PS1 

1DLC 

.05 

31 3.44 

.10 

601.20 

. 15 

148.28 

.20 

116.43 

.25 

94.98 

.30 

79.57 

.35 

68.03 

• 4 n 

59.12 

.45 

52.11 

.50 

4o.51 

.55 

42.00 

.60 

36.33 

.65 

35.33 

.70 

32.89 

.75 

30.6Q 

.80 

29.27 

.85 

27.97 

.90 

2o.93 

.95 

26.12 

1.00 

25.51 

1.20 

24.54 

1.40 

25.21 

1.60 

26.88 

1.80 

29.21 

2.00 

31.96 

2.20 

34.9° 

2.40 

38.22 

2.60 

41.56 

2.80 

44.99 

3. On 

46.46 

3.20 

51.96 

3.40 

55.46 

3.60 

58.95 

3.80 

62.42 

4.00 

65.87 

4.20 

69.20 

4.40 

72.68 

4 . 6 0 

7b. 04 

4.80 

79.35 

5.00 

82.63 

5.20 

85.87 

uEcflfration 

(G) 

LOftF R-p 

RODFL 

290. *8 

336.38 

* 

187. f,6 

221.34 

* 

134.99 

166 .45 

♦ 

103.37 

** 

133.05 

♦ 

62.14 

** 

110. ’2 

* 

66.94 

** 

93. Pi 

♦ 

55. ftO 

** 

81.30 

♦ 

46.90 

** 

71.52 

♦ 

40.09 

* * 

63.73 

34.68 

** 

57.41 

30.35 

** 

52.22 

26.86 

** 

47.93 

64.04 

** 

44.36 

61.76 

** 

41  .37 

19.92 

** 

38.85 

18.46 

** 

36.75 

17.30 

** 

34.98 

16.41 

** 

33.50 

15.74 

** 

32.26 

15.26 

** 

31 .24 

14.76 

** 

28.81 

15.81 

** 

28.19 

17.79 

** 

28.72 

20.34 

** 

30.02 

23.26 

** 

31.84 

26.41 

** 

34.01 

29.70 

36.44 

33.06 

39.04 

36.52 

41.77 

39.99 

44.58 

43.47 

47.46 

46.Q6 

50.37 

50.45 

53.30 

53.92 

56.24 

57.36 

59.18 

60.82 

62.12 

64.?3 

65.03 

67.62 

67.94 

70.97 

70.82 

♦ 

74.28 

73.68 

♦ 

77.55 

76.51 

♦ 

63 


mpplR-p 

327. IP 
214.72 
161.57 
129.49 
107.83 
92.20 

80.45 

71.34 

64.13 

58.35 
53.64 
49.79 

46.63 
44.01 
41.86 
40.08 

38.63 

37.45 
36.50 
35.75 
34.32 
34.60 

35.98 
38.07 
40.66 
43.58 

46.74 
50.05 

53.46 

56.94 
60*44 

63.95 

67.45 
70.92 

74.36 
77.77 

81.13 

84.45 

87.74 

90.98 
94  *20 


1 


fcTHAEOAV-2  12.0 

IN.  D.H. 

1.0  IN. 

• HICK 

~65 . 0 

tempfrature 

STATIC  STRESS 

deceleration 

(G) 

PS  I 

IDCC 

LO*EH-P 

VODFL 

l IPPLR-P 

• OS 

173.75 

156.18 

187.51 

191.32 

.in 

119.70 

102.45 

125.06 

136.95 

• is 

93.74 

/ 6.81 

95.17 

110.68 

.20 

77.06 

bl.  23 

76.95 

94.49 

• 2b 

67.00 

50.67 

64.51 

83.33 

.30 

59. U6 

43.02 

55.45 

75.09 

.3b 

53. UP 

37.25 

48.57 

68.76 

.40 

48.25 

32.78 

43.18 

63.72 

.4b 

44.43 

29.23 

38.86 

59.63 

• bO 

41.31 

26.38 

35.36 

56.25 

.5b 

38.74 

24  . Ob 

32.47 

53.42 

.60 

36.59 

22.16 

** 

30.07 

51.02 

.bb 

34.78 

20.59 

** 

28.06 

48.97 

.70 

33.25 

19.30 

** 

26.37 

47.21 

.7b 

31.96 

18.23 

** 

24.95 

45.68 

.80 

30.85 

17.35 

** 

23.75 

44.36 

.8b 

29.91 

16.62 

** 

22.73 

43.20 

.90 

29.11 

16.02 

** 

21.87 

42.19 

.9b 

28.43 

15.54 

** 

21.15 

41.31 

1.00 

27.8b 

15.15 

** 

20.54 

40.55 

1.20 

26.34 

14.34 

** 

19.03 

38.34 

1.40 

25.72 

14.29 

** 

18.52 

37.14 

1.60 

25.67 

14.72 

** 

18.66 

36 . 63 

1.80 

26.01 

15.42 

** 

19.22 

36.59 

2.00 

26.00 

16.30 

** 

20.07 

36.91 

2.20 

27.39 

17.28 

** 

21.13 

37.50 

2.40 

28.31 

18.33 

** 

22.33 

38.28 

2.60 

29.32 

19.43 

** 

23.63 

39.21 

2.80 

30.40 

20.56 

25.01 

40.25 

3.00 

31.54 

21.72 

26.44 

41.36 

3.20 

32.71 

22.89 

27.91 

42.53 

3.40 

33.91 

24.09 

29.40 

43.73 

3.60 

35.12 

25.30 

30.91 

44.94 

3.80 

3b  • 35 

26 . 53 

32.42 

46.16 

4.00 

37. 58 

27.77 

33.94 

47.38 

4.20 

38.01 

29.03 

35.46 

48.59 

4.40 

40.04 

30.29 

36.97 

49.79 

4.60 

41.27 

31.5b 

38.47 

50.98 

4.80 

42.49 

32.83 

39.97 

52.16 

5.00 

43.71 

34.08 

41.46 

53.33 

5.20 

44.92 

35.32 

42.93 

54.52 

64 


tTHAFOAR-2  12. U 

IN.  L)  »H  . 

2.0  IN. 

thick 

70.0 

TtMPFKATURE 

STATIC  STRESS 

UFCELERMTON 

(6) 

PSI 

1DCC 

LOwFK-P 

RODFL 

tIPPER-P 

.05 

lib. 16 

104 ,5b 

126.05 

127.76 

.in 

7b.*!P 

b3  • AS 

70.14 

86.67 

.15 

55.9° 

44.60 

57.02 

67.18 

.20 

44.37 

53.36 

** 

43.72 

55.36 

.25 

36.54 

25.75 

** 

34.75 

47.34 

.30 

30.  92 

20.31 

♦ * 

26.31 

41.52 

.35 

26.70 

16.  ?6 

** 

23.49 

37.11 

.40 

23.44 

13.20 

** 

10.77 

33.68 

.45 

20.67 

10.61 

** 

16.64 

30.93 

.50 

16.62 

6. S3 

** 

14. 5U 

26.71 

.55 

17.16 

7.44 

** 

12.62 

26.69 

.60 

15.62 

6.25 

** 

11.08 

25.38 

.65 

14.72 

5.31 

** 

0.P3 

24.12 

.70 

13.61 

4.5b 

** 

6.61 

23.07 

.75 

13. OP 

3.97 

** 

7.08 

22.19 

.60 

12. 4P 

3.51 

** 

7.30 

21.44 

.65 

11. S° 

3.17 

** 

6.76 

20.82 

.SO 

11.61 

2. SI 

** 

6.33 

20.30 

• S5 

11.50 

2.74 

** 

5.  OS 

19.87 

1.00 

11.07 

2.63 

** 

5.73 

19.52 

1.20 

10.60 

2.6S 

** 

5.33 

18.60 

1.40 

10. si 

3.27 

** 

5.61 

16.54 

1 .60 

11.40 

4.1b 

** 

6.32 

16.63 

1.60 

12.32 

5.21 

** 

7.29 

19.42 

2.00 

13.50 

6.37 

** 

6.44 

20.23 

2.20 

14.36 

7.56 

** 

0.71 

21.19 

2.40 

15.54 

6.62 

11.06 

22.26 

2.60 

16.74 

10.07 

12.46 

23.42 

2.60 

17. S7 

11.32 

13.Q0 

24.62 

3.00 

IS. 22 

12.56 

15.35 

25.86 

3.20 

20. 4P 

13.64 

16.61 

27.12 

3.40 

21.74 

15.09 

16.27 

26.39 

3.60 

23.00 

16.35 

10.74 

29.65 

3.60 

24.25 

17.60 

21.19 

30.90 

4.00 

25.50 

16.65 

22.63 

32.14 

4.20 

2b.  73 

20.10 

24.06 

33.36 

4.40 

2 7.S6 

<:1.34 

25.48 

34.57 

4.60 

2S.16 

22.56 

26.66 

35.75 

4.80 

30.36 

<:3.B0 

26.27 

36.92 

5.00 

31.55 

25.01 

29.64 

38.08 

5.20 

32.72 

26.20 

31.00 

39.23 

I 

I 

I 


tTNAFOoF-2  16.0 

IN.  u.h. 

4.0  IN. 

thick 

-20.0 

Tt^PFRATUKE 

STATIC  STHtSS 

LiFCFLFH  AT  I ON 

(0) 

PS  I 

IOCC 

LOwFk-P 

80DFL 

IJPPER-P 

.05 

212.9° 

191.74 

193.03 

234.25 

.10 

144.25 

123.39 

128.43 

165.16 

.15 

11U.54 

90.01 

97.07 

131.07 

.20 

89.50 

69.31 

77.70 

109.68 

.25 

74,83 

54.96 

b4  • 32 

94.67 

.30 

63.91 

44 ,4U 

54.46 

83.43 

i ! .35 

55.44 

36.25 

46.87 

74*63 

.40 

46.66 

29.76 

40.85 

67.54 

.45 

43.10 

24.53 

35.97 

61.68 

.50 

38.47 

20.19 

31.94 

56.76 

.55 

34.57 

16.57 

28.57 

52.56 

.60 

31.23 

13.51 

25.72 

46.95 

.65 

26.35 

10.90 

23.30 

45.80 

.70 

25.65 

8.66 

21.22 

43.05 

.75 

23.67 

6.73 

19.42 

40.62 

| .60 

21.76 

5.05 

17.07 

38.46 

.65 

20.U7 

3.59 

16.52 

36.54 

.90 

18.57 

2.32 

15.35 

34.62 

.95 

17.24 

1 . 2U 

14.32 

33.28 

1.00 

1 b.U6 

.23 

13.43 

31.90 

1.20 

12.48 

•m  mm 

** 

10.06 

27.59 

1.40 

10.21 

- - 

** 

9.44 

24.72 

1 .60 

6.7° 

mm  mm 

** 

0.77 

22.84 

1.60 

7.98 

- - 

** 

ft  • ft  0 

21.67 

2.00 

7.59 

- - 

** 

0.79 

21.03 

2.20 

7.51 

- - 

♦ * 

9.24 

20.78 

2.40 

7.67 

w ■■ 

** 

9.87 

20.84 

2.60 

8.02 

- - 

** 

10.65 

21.13 

2.60 

8.50 

- - 

** 

11.54 

21.59 

3.00 

9.0° 

W mm 

** 

12.51 

22.19 

3.20 

9.77 

- - 

** 

13.54 

22.88 

3.40 

10.52 

- - 

14.62 

23.65 

3.60 

11.32 

- - 

15.73 

24.46 

3.80 

12.17 

- - 

16.87 

25.31 

4.00 

13.  U5 

- - 

18.03 

26.18 

| 4.20 

13.96 

.87 

1Q.20 

27.06 

4.40 

14.90 

1 .84 

20.38 

27.95 

4.60 

15.84 

2.84 

21 .57 

28.85 

4.60 

16.61 

3.86 

22.7b 

29.76 

5.00 

17.78 

4.08 

23.95 

30*b8 

1 5.20 

1 

16.76 

5.89 

25.14 

31.62 

1 

1 
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tTHAFOMR-2  16.0 

IN.  U.H. 

1.0  IN. 

1 HICK 

lio.o 

tlmpfrature 

STATIC  sTRtSS 

uFCFLERATION 

(G) 

PS  I 

1DCC 

LOwFh-P 

80DFL 

1 IPPER-P 

.0* 

107.07 

75. 79 

** 

124.41 

139.55 

.in 

64. 1* 

3?.  83 

** 

76.  P5 

05.47 

.15 

47. 2C 

16.47 

** 

57.06 

78.02 

.20 

3y  .ua 

8.84 

** 

48.54 

69.32 

.25 

34.St» 

6.?2 

** 

43.52 

64.66 

.30 

32. S7 

3.7b 

** 

40.00 

62.1^ 

.35 

32.31 

3.5b 

** 

30.72 

61.03 

.40 

32.47 

4.?2 

** 

3°.47 

60.71 

.45 

33.  IP 

5.40 

** 

30.84 

60.95 

.50 

34.26 

6.6b 

** 

40.64 

61.59 

.55 

3b.  61 

8.72 

* * 

41.75 

62.50 

.60 

37. 1R 

10.66 

* * 

43.08 

63.62 

.65 

38.6? 

1 ? . 7b 

** 

44.57 

64.88 

.70 

40.  58 

14. Q2 

** 

46.18 

66.25 

.75 

42.4? 

17.13 

47.88 

67.70 

.60 

44.30 

lo.3b 

** 

40.63 

69.22 

.65 

4o.21 

21  .65 

** 

51.44 

70.77 

.SO 

48.14 

23.02 

** 

53.?8 

72.37 

. S5 

50.0« 

26.19 

** 

55,13 

73.99 

1.00 

52.03 

28.45 

** 

57.00 

75.62 

1.20 

SS.77 

37.30 

** 

64.50 

82.25 

1.40 

67.31 

45.74 

71.88 

88.88 

1.60 

74. 5A 

53.72 

79.04 

95.44 

1.80 

A1.56 

61  ,?3 

85.05 

101.89 

2.00 

86.26 

C>A  .31 

92.60 

108.20 

2.20 

94  ,bA 

74.Q9 

99.00 

114.37 

2.40 

100. e* 

81.31 

105.18 

120.39 

2.60 

106. 7 A 

67.31 

111.10 

126.24 

2.80 

112.40 

93.05 

1 16.82 

131.93 

3.00 

118. UO 

9A.54 

122.35 

137.45 

3.20 

1?3 • 3 1 

103.84 

127.69 

142.79 

3.40 

1 ?8  • 4 5 

10P.05 

132.86 

147.96 

3.60 

133.43 

113.91 

137.87 

152.95 

3.80 

138.2*' 

118.73 

142.73 

157.77 

4.00 

142.93 

123.43 

147.45 

162.42 

4.20 

147.47 

128.02 

15?. 03 

166.92 

4.40 

151.60 

13?. 50 

156.49 

171.27 

4.60 

15b. IQ 

136.88 

160.84 

175.49 

4.80 

160.37 

141.15 

165.07 

179.60 

5.00 

164.45 

145. 3U 

160, ?0 

183.60 

5.20 

166.43 

140.33 

173. ?2 

187.53 
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tTHAFOMR-2  24.0 

IN.  U.H. 

1.0  IN. 

thick 

20.0 

TEMPFHATlIRE 

STATIC  cTRtSS 

UFCFLFH6TT0N 

(fi) 

RSI 

incc 

LO*FK-P 

modfl 

hppeR-p 

.05 

*:4U.6A 

205.73 

** 

215.08 

276.02 

.10 

144.40 

10Q.R9 

** 

120.30 

178.92 

.15 

102. 60 

09.00 

** 

93.13 

136.79 

.20 

flu.i? 

46.03 

** 

73.74 

113.41 

.25 

66.28 

33.56 

** 

62.29 

98.98 

.30 

57.44 

25.32 

** 

55.2b 

89*56 

.35 

51.71 

20.15 

** 

50.05 

83.27 

.40 

48.03 

17.02 

** 

48.42 

79.04 

.44 

45.78 

15.31 

** 

47. 12 

76.26 

.50 

44.55 

14.60 

** 

46.70 

74.51 

.55 

44  » UR 

14.f,3 

** 

46.Q2 

73.54 

.60 

44.10 

15. ?3 

** 

47.62 

73*15 

.65 

44.73 

16.?5 

** 

48.69 

73.22 

.70 

45.6? 

17.59 

*♦ 

50.03 

73.64 

.74 

46.77 

19.20 

** 

51.59 

74.35 

.60 

48.14 

21 .00 

** 

53.33 

75.28 

.85 

49.68 

22.9b 

** 

55.19 

7b. 41 

.40 

51.36 

25.04 

** 

57.17 

77.68 

.95 

53.18 

27.21 

** 

50.22 

79.08 

1.00 

55.03 

29. ub 

** 

61.34 

80. 59 

1.20 

63.13 

38.92 

** 

70.21 

87.34 

1.40 

71.72 

48.63 

♦ * 

70.35 

94.80 

1.60 

80.44 

58.2b 

88.47 

102.62 

1.80 

89 .13 

b7  • 66 

97.44 

110.60 

2.00 

07.60 

76.75 

106.21 

118*64 

2.20 

10b. 08 

85.51 

114.75 

126  *65 

2.40 

114.26 

93.94 

123.04 

134.58 

2.60 

122.24 

102.06 

131.06 

142.42 

2.60 

130.01 

109. Q1 

138.89 

150.11 

3.00 

137.57 

117.49 

146.48 

157.65 

3.20 

144.94 

124.05 

153.84 

165.0? 

3.40 

152.11 

132.00 

160. 09 

172.21 

3.60 

159.10 

138.98 

167.Q5 

179.22 

3.80 

165.91 

145.76 

174.72 

186.03 

4.00 

172.55 

1 D2 . 44 

181.32 

192. b6 

4.20 

179.03 

1 58 . Qb 

167.74 

199.11 

4.40 

185.36 

lo5. 34 

194.01 

205*38 

4.60 

101.54 

171 .60 

200.12 

211.49 

4.80 

197.50 

177.72 

206.09 

217.46 

5.00 

203.50 

183.71 

211.03 

223.29 

5.20 

209.28 

169.55 

217.63 

229.02 

1 
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fc.THAFOMP-2  24.0 

IN.  U.H. 

2.0  IN. 

1PICK 

160. 0 

TtMPFHATURE 

STATIC  STRtSS 
PS  I 

incc 

deceleration 

LOwFH-P 

(6) 

80UFL 

HPPtR-P 

.05 

83.37 

59.89 

** 

b7 .75 

10b. 86 

.in 

53.35 

30.30 

** 

45.78 

76.40 

.15 

41.17 

18.55 

** 

37. ?6 

63.80 

.20 

34. 9C 

12.74 

** 

33.15 

57.16 

.25 

31.50 

9.69 

** 

31 .08 

53.30 

.30 

29.57 

8.17 

** 

30.10 

50.98 

.35 

28.57 

7.55 

** 

29.7a 

49.60 

.40 

28.17 

7.53 

** 

29.87 

48.82 

.45 

28.18 

7 . QO 

** 

30.24 

48.46 

.50 

28. H7 

8.54 

** 

30.80 

48.39 

.55 

28.96 

9.3b 

** 

31  .49 

48.53 

.b0 

29. bO 

10.3b 

** 

32.28 

48.84 

.65 

30.35 

11  .44 

** 

33.13 

49.26 

.70 

31.18 

1?.59 

** 

34.04 

49.78 

.75 

32. UP 

13.79 

** 

34.Q7 

50.37 

.80 

33.0? 

15.03 

** 

35.03 

51.02 

.85 

34.00 

16.29 

** 

36.00 

51.71 

.90 

35.  UO 

17.57 

** 

37.89 

52.43 

.95 

3b. 0? 

18.8b 

** 

38.88 

53.19 

1 .On 

37.06 

20.14 

** 

39.87 

53.97 

1.2n 

41.25 

25. ?5 

** 

43.80 

57.24 

1.40 

45.4? 

30.19 

** 

47.64 

60.65 

1.60 

49.40 

34.88 

51.33 

64.11 

1.80 

53.45 

39.31 

54.88 

67.59 

2.00 

57. C7 

43.4b 

58.28 

71.06 

2.20 

60.96 

47.42 

61  .54 

74.50 

2.40 

64.5? 

51.14 

64.67 

77.90 

2.60 

67.95 

54.6b 

67.68 

81.24 

2.80 

71.27 

58.03 

70.58 

84.52 

3.00 

74.48 

bl  .25 

73.38 

87.72 

3.20 

77.5° 

b4 . 35 

76.08 

90.83 

3.4n 

80.  eo 

b7  * 35 

78.68 

93.85 

3.6n 

83.5? 

70. ?b 

81.21 

96.78 

3.80 

8b. 35 

73.10 

83.66 

99.61 

4.00 

89.11 

75.87 

86.03 

102.35 

4.20 

91.7Q 

78.57 

88.33 

105.00 

4.40 

04.40 

bl  • ?2 

90.58 

107.57 

4.60 

9b. 94 

63.82 

92.76 

110.06 

4.80 

99.41 

b6  • 35 

94.88 

112.48 

5.00 

101.83 

b8 . 8 1 

96.95 

114.85 

5.20 

104.1° 

91. ?0 

98.07 

117.19 
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fc.THAFOAR-2  30.0 

IN.  O.h. 

4.0  IN. 

thick 

-6*.0 

TLMPFhATURE 

STATIC  STRESS 

ufcflfration 

(G> 

PS  I 

10CC 

LOwFR-R 

RODFL 

iJPPtR-P 

• os 

689.63 

2oS . 1 9 

263.Q0 

314.46 

.in 

196.00 

171.  Pi 

191 .27 

220*19 

.is 

150.06 

126.31 

146.03 

173.82 

.2n 

121.48 

9P.  14 

117.Q4 

144.81 

.25 

101. 5Q 

78.67 

98.44 

124.52 

.30 

86.63 

bU.M 

83.99 

109.35 

• 3* 

7b. 3° 

53.26 

72.81 

97.52 

.40 

66.25 

44.51 

63.90 

88.00 

• 45 

56.70 

37.42 

56.64 

80.16 

.50 

52. bP 

31.56 

50.61 

73.59 

.55 

47.3* 

26.70 

45.54 

68.01 

.60 

42.90 

22.59 

41.23 

63.21 

.65 

39.07 

19.09 

37.54 

59.04 

.70 

35.75 

16.10 

34.35 

55.40 

.75 

32.66 

13.52 

31.57 

52.20 

.60 

30.33 

11.30 

29.15 

49.37 

.85 

26.11 

9.37 

27.03 

46.85 

.90 

2b. 1* 

7.69 

25.17 

44.60 

.9* 

24.41 

6.23 

23.52 

42.59 

1.00 

22.67 

4.0b 

** 

22.07 

40.79 

1.20 

lb. 27 

1 .30 

♦ * 

17.77 

35.23 

1.40 

15.41 

- - 

** 

15.18 

31.58 

1 .60 

13.71 

- - 

** 

13.70 

29*22 

1.60 

12.61 

- - 

** 

12.09 

27*60 

2.00 

12.47 

- - 

** 

12.83 

27.07 

2.20 

12.5* 

- - 

** 

13.07 

26.87 

2.40 

12.94 

- - 

** 

13.61 

27.07 

2.60 

13.56 

- - 

+ * 

14.37 

27.57 

2.80 

14.37 

.43 

** 

15.30 

28.31 

3.00 

15.33 

1 .42 

** 

16.37 

29.24 

3.20 

lb. 3Q 

2.49 

17.54 

30.29 

3.40 

17.54 

3.64 

18.80 

31.44 

3.60 

16.77 

4. fib 

20.11 

32.67 

3.80 

20.04 

6.14 

21.88 

33.94 

4.00 

21.36 

7.46 

22.89 

35.24 

4.20 

22.71 

fi.Pb 

24 .32 

36 . 56 

4.40 

24.00 

10.29 

25.76 

37.90 

4.60 

25.40 

11.74 

27.25 

39.25 

4.80 

26.91 

13.21 

28.73 

40.60 

5.00 

26.33 

14.69 

30.23 

41.97 

5.20 

29.76 

16.1b 

31  .72 

43.36 
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tTHAFOMP-2  3U.0 

IN.  U.H. 

1.0  IN. 

thick 

160.0 

tlmpfrature 

STATIC  cJRtSS 

ufcflfratton 

(8) 

PS  I 

incc 

LOwFR-P 

podfl 

HPPtR-P 

.05 

10d.94 

65.69 

** 

98.55 

152.19 

.10 

82.21 

39.72 

** 

71.68 

124.71 

.15 

7b. 18 

34.40 

** 

67.32 

117.90 

.20 

76.13 

35.10 

♦ * 

68.47 

117.15 

.25 

78.56 

38.24 

** 

71  .79 

118.08 

.30 

82.13 

42.50 

** 

76.08 

121.77 

.35 

86.27 

47.30 

+* 

80.81 

125.24 

.40 

90.68 

52. 3b 

** 

85.73 

129*00 

.45 

95.20 

57.52 

** 

90.69 

132.89 

.50 

99.78 

62.66 

** 

95.63 

136.83 

.55 

104.28 

67.80 

** 

100.51 

140.77 

• bO 

106.76 

72.85 

** 

105.30 

144.67 

.65 

113.16 

77.81 

** 

110.00 

148.52 

.70 

117.4Q 

62.67 

** 

114.58 

152.30 

.75 

121.7? 

67.42 

** 

119.06 

156.02 

.60 

125.67 

92.07 

** 

123.44 

159.67 

.85 

129.93 

96.61 

** 

127.71 

163.25 

.90 

133.90 

101.04 

** 

131 .86 

166.77 

.95 

137.79 

105.37 

** 

135.95 

170.21 

1 .00 

141.59 

109.69 

** 

139.93 

173.59 

1.20 

15b. U3 

125.53 

** 

154.98 

186.5? 

1.40 

169.34 

140.08 

168.81 

198.61 

1 .60 

181.70 

153.40 

181 .61 

210.01 

1.80 

193.24 

lb5 . 6b 

193.53 

220.0? 

2.00 

204.07 

177.01 

204.69 

231.13 

2.20 

214.27 

187.56 

215.20 

240.99 

2.40 

223.93 

197.42 

225.13 

250.44 

2.60 

233.10 

206.69 

234.54 

259.51 

2.80 

241.84 

215.46 

243.51 

2 68.2? 

3.00 

250.18 

223.79 

252.06 

276.57 

3.20 

25b. 18 

231.75 

260.25 

284. bO 

3.40 

265.85 

239.39 

268.10 

292.30 

3.60 

273.2? 

246.74 

275.64 

299.70 

3.80 

280.33 

253.85 

282.91 

306.81 

4.00 

287.19 

260.74 

289.91 

313.64 

4.20 

693.61 

2b7 . 42 

296.68 

320.20 

4.40 

300.23 

273.63 

303.23 

326.53 

4.60 

306.48 

260.25 

309. *8 

332.65 

4.80 

312.48 

286.39 

315.73 

338.57 

5.00 

318.34 

292.34 

321 .70 

344.33 

5.20 

324.03 

298. 10 

327.51 

349.97 
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ETHAFOAM  4 MODEL  VALIDATION 

MICOM  Report  No.  RL-CR-75-4  [3]  developed  individual  dynamic  cushioning 
curves,  61  out  of  72  being  statistically  significant  at  an  alpha  level  of  .05.  The 
majority  of  the  statistically  insignificant  equations  occurred  at  the  low  temperature 
extremes  and  a 4"  cushion  thickness,  where  an  inflection  in  the  design  curve  could 
not  occur  due  to  stress  level  limitations  associated  with  the  experimental  equipment. 

The  model  validation  for  Ethafoam  4 followed  the  same  procedure  developed 
for  the  Minicel  material . Table  3 presents  the  coefficients  and  variables  for  the 
Ethafoam  4 model . 

Seventy  two  different  combinations  of  drop  height,  temperature,  and  cushion 
thickness  were  evaluated.  Three  of  these  combinations  could  not  achieve  the 
criteria  established  for  model  validation.  On  page  75,  it  is  noted  that  the  first  case 
contains  only  one  point  which  is  outside  the  prediction  limits  for  the  significant 
portion  of  the  design  curve.  This  case  is  similar  to  the  8 cases  associated  with 
Ethafoam  2;  the  static  stress  level  is  .05  psi,  and  is  well  removed  from  the  minimum 
model  G value.  Consequently,  it  is  not  considered  to  effect  the  model  validation 
in  a signficant  fashion.  The  remaining  two  cases  are  much  more  important,  since 
the  deviant  points  are  of  a similar  magnitude  to  the  model  minimum  value.  However, 
sufficient  points  are  within  the  prediction  limits  to  permit  use  of  the  model  at  the 
minimum  G-level . 

The  remaining  69  combinations  were  all  acceptable  based  upon  the  established 
validation  criteria.  In  addition,  52  of  the  69  remaining  combinations  were  within 
the  prediction  limits  for  the  entire  static  stress  range  considered.  Selected  samples 
of  these  combinations  are  shown  on  pages  78  through  85. 
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TABLE  3 


ETHAFOAM  4 MODEL 


Variable 

Coefficient 

0 

02 

e3 

h'/2 

T-* 

j-3/2 

Uncs) 

2 

Unas) 

0 

32.919823 

i. 

“4Q • Ic7497 

X 

X 

C. 

Ll.il 

X 

X 

X 

U • 0 

X 

X 

X 

o . o 

X 

X 

X 

“4 1 • 6wbooV 

X 

A 

X 

X 

u 

b • 0±  3c ?22 

X 

A 

X 

X 

/ 

2if>.47  0ol 

X 

X 

X 

t. 

” J J « 44obb0 

X 

X 

X 

X 

V 

0.0 

X 

X 

X 

X 

lo 

O.U 

X 

X 

1 X 

4 • 3u9cb90 

X 

X 

X 

U 

0.0 

X 

X 

A 

l: 

0.0 

X 

X 

X 

l*+ 

0.4  >2V4o4 

X 

X 

X 

X 

lo 

“ 1 . Jou 3ub4 

X 

X 

X 

X 

lo 

“bl . 7c  loOb 

X 

X 

X 

1 / 

3 • fc  o 0 7 o i V 

X 

A 

X 

X 

lc 
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X 

X 

X 

X 

IV 
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X 
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24 
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V-4  24.0 

IN.  U.H. 

2.0  IN. 

thick 

110.0 

tempfraturE 

IC  qTRtSS 

uecflfration 

(Gi 

PST 

IDCC 

LOwFR-P 

rodfl 

HPPER-P 

.05 

125.46 

105.13 

** 

152.64 

♦ 

145.85 

.10 

80.97 

bl.03 

** 

96.38 

100.91 

.15 

60.83 

41.31 

** 

70.48 

80.36 

.20 

49.16 

30.08 

** 

55.31 

68.31 

.25 

41.67 

22.6b 

** 

45.39 

60.38 

.30 

36.51 

18.19 

** 

38.47 

54.83 

.35 

32.83 

14.60 

** 

33.46 

50.76 

.40 

30.1* 

12.61 

** 

29.73 

47.70 

.45 

28.1« 

11.02 

** 

26.93 

45.35 

.50 

26.73 

Q.94 

** 

24.80 

43.53 

.55 

2b.  68 

9.24 

** 

23.18 

42.11 

.60 

24.92 

8.84 

*+ 

21  .95 

41.00 

.65 

24.4] 

8 . f,8 

** 

21.04 

40.13 

.70 

24. OP 

8.69 

** 

20.38 

39.46 

.75 

23.90 

8.85 

** 

16.93 

38.95 

.60 

23.86 

9.14 

0* 

16.65 

38.58 

.65 

23.91 

9.51 

** 

16.50 

38.31 

.90 

24.05 

9.Q7 

** 

16.47 

38.13 

.95 

24.27 

10,49 

** 

16.54 

38.04 

1.00 

24.54 

11.07 

** 

19.69 

38.01 

1.20 

26.08 

13.74 

** 

20.Q2 

38.41 

1.40 

28.07 

16.75 

** 

22.80 

39.39 

1.60 

30.30 

19.86 

** 

25.05 

40.72 

1.80 

32. 66 

23.01 

** 

27.50 

42.31 

2.00 

35.0Q 

26.08 

30.08 

44.06 

2.20 

37.53 

29.06 

32.72 

46.01 

2.40 

39.98 

31.91 

35.39 

48.04 

2.60 

42.40 

34.65 

38.05 

50.15 

2.80 

44.80 

37 , pb 

40.71 

52.33 

3. 00 

47.16 

39.77 

43.34 

54.55 

3.20 

49.4Q 

42.16 

45.94 

56.79 

3.40 

51.77 

44.51 

48.50 

59.03 

3.60 

54.01 

46.77 

51  .03 

61.26 

3.80 

56.21 

48.97 

53.51 

63.45 

4.00 

58.37 

51,14 

55.96 

65.61 

4.20 

60.4Q 

53.26 

58.36 

67.72 

4.40 

62 .57 

55.35 

60.73 

69.79 

4.60 

64.61 

57.42 

63.05 

71.81 

4.60 

66.61 

59.45 

65.34 

73.78 

5.00 

68.58 

61.45 

67.59 

75.71 

5.20 

70.51 

b3.4l 

69.80 

77.61 

75 


fc.THAFoAM-4  18.0 

IN.  U.H. 

4.0  TN. 

THICK 

70.0 

TtMPFKATUKE 

STATIC  cTRtSS 

ufcflfration 

( G ) 

PST 

mcc 

LOkFR-F 

KODFL. 

UPPfcR-P 

.OS 

15U.85 

14?. ?b 

130.17 

* 

159.44 

.10 

10b. 37 

97. qb 

96.Q8 

* 

114.78 

.15 

84.2*^ 

76.01 

76.23 

92.49 

.20 

70.31 

o?  • 24 

63.28 

78.38 

.25 

60.40 

5?. 59 

54.24 

68.39 

.30 

53.1? 

45.39 

47.51 

60.86 

.35 

47.34 

30.77 

42. ?8 

54.91 

.40 

42.67 

35  . 26 

38.09 

50.09 

.45 

38.8? 

31.56 

34.65 

46.07 

.50 

35.57 

28.47 

31.79 

42.67 

.55 

32.80 

25.86 

20.36 

39.75 

.60 

30.41 

23.62 

27.29 

37.21 

.65 

?8.33 

21.66 

25.51 

34.98 

.70 

26.51 

20.00 

23.05 

33.01 

.75 

24.90 

18.53 

22.59 

31.26 

.60 

23.46 

17.24 

21  .40 

29.69 

.85 

22.18 

16.09 

20.34 

28.27 

.SO 

21.04 

15.06 

10.41 

26.99 

.95 

20. UO 

14.17 

18.57 

25.83 

1.00 

19.07 

13.37 

17.83 

24.77 

1.20 

16.13 

10.00 

15.57 

21.36 

1.40 

14.10 

0.29 

14.12 

18.90 

1.60 

12.67 

8.24 

13. ?1 

17.10 

I .60 

11.68 

7.57 

** 

12.66 

15.78 

2.00 

10.90 

7.15 

** 

12.38 

14.83 

2.20 

10.54 

6.02 

** 

12.30 

14.16 

2.40 

10.26 

6.82 

** 

12.36 

13.71 

2.60 

10.13 

6.81 

** 

12.54 

13.45 

2.80 

10.11 

6.88 

** 

1?  • 80 

13.33 

3.00 

10.17 

7.00 

** 

13.13 

13.34 

3.20 

10.30 

7.17 

** 

13.52 

* 

13.44 

3.40 

10.50 

7.38 

** 

13.05 

* 

13.61 

3.60 

10.74 

7.63 

** 

14.42 

* 

13.85 

3.80 

11.0? 

7.92 

** 

14.01 

* 

14.12 

4.00 

11.33 

8.23 

15.43 

* 

14.44 

4.20 

11.68 

8.57 

15.07 

* 

14.78 

4.40 

12.04 

8.05 

16.52 

* 

15.13 

4.60 

12.4? 

9.34 

17.08 

* 

15.51 

4.80 

12.8? 

0.75 

17.65 

* 

15.89 

5.00 

13.24 

10.16 

18.  ?2 

* 

16.29 

5.20 

13.66 

10.62 

18.80 

* 

16.70 

I 


I 

I 


ElHAFOAM— 4 


24.0  IN.  U.H. 


4.0  IN.  THICK  70.0  TEMPFRATURE 


PSI 

mcc 

LOWFR-p 

NOUFL 

UPPER-P 

.05 

17b. 1? 

lb3  • 63 

161.84 

* 

186.62 

.10 

121.44 

110.18 

110.02 

* 

132.69 

.15 

94.9° 

83.  °b 

84.86 

106.01 

.20 

7b. 44 

b7  • 64 

b°  . 32 

89.23 

.25 

66.87 

56.30 

58.58 

77.44 

.30 

58.23 

47.89 

50 .66 

68.58 

.35 

51.51 

41.38 

44.57 

61.64 

• 4n 

4b. 12 

36.20 

39.73 

56.03 

.45 

41. b° 

31. °9 

35.81 

51.39 

.50 

37.9° 

28.49 

32.57 

47.48 

.55 

34.8* 

25.56 

29.86 

44.15 

.60 

32.17 

23.07 

27.57 

41.26 

.65 

29.8* 

20. °5 

25.62 

38.74 

.70 

27.82 

19.12 

23.95 

36.53 

.75 

26.05 

17.63 

22.51 

34.56 

.80 

24.4° 

16.15 

21.26 

32.82 

.85 

23.10 

14.  Q5 

20.17 

31.25 

.90 

21.67 

13. °0 

19.22 

29.85 

.95 

20.78 

12.97 

18.40 

28.58 

1.00 

19.80 

12.1b 

17.68 

27.43 

1.20 

16.78 

9.79 

15.60 

23.78 

1.40 

14.82 

8.39 

** 

14.45 

21.24 

1.60 

13.54 

7.81 

** 

13.90 

19.46 

1.80 

12.74 

7.24 

** 

13.76 

18.24 

2.00 

12.2° 

7.15 

** 

13.90 

17.42 

2.20 

12. 0° 

7.25 

** 

14.25 

16.93 

2.40 

12.0° 

7.48 

** 

14.75 

16.70 

2.60 

12.23 

7.79 

** 

15.37 

16.67 

2.80 

12.4° 

8.18 

** 

16.07 

16.81 

3.00 

12.85 

8.61 

** 

16.84 

17.08 

3.20 

13.27 

°.08 

** 

17.66 

* 

17.46 

3.40 

13.78 

9.59 

** 

18.52 

* 

17.92 

3.60 

14.2° 

10.13 

19.40 

* 

18.45 

3.80 

14.86 

10.71 

20.31 

* 

19.01 

4. CO 

15.46 

11.31 

21.24 

19*61 

4.20 

lb  . 0° 

11.94 

22.17 

* 

20.24 

4.40 

16.73 

12.59 

23.11 

* 

20.87 

4.60 

17.40 

13.27 

24.06 

* 

21.52 

4.80 

18.07 

13.96 

25.01 

* 

22.18 

5.00 

18.76 

14.67 

25.96 

* 

22.84 

5.20 

19.45 

15.38 

26.91 

* 

23.52 

tTHAFuAR-4  12.0 

IN.  O.H. 

1.0  IN. 

thick 

-65.0 

tlmpfkature 

STATIC  STRtSS 

uecelfhation 

(G) 

PS1 

10CC 

LOwER-R 

RODFL 

UPPtR-P 

.05 

263. bO 

200.45 

264.11 

326.75 

.10 

195.25 

133.30 

204.89 

257.21 

.15 

160.64 

99.87 

165.24 

221.41 

.20 

138. 4P 

78.87 

140.10 

198.09 

.25 

122.67 

64.21 

122.32 

181.14 

.30 

110.64 

53.30 

108.89 

167.98 

.35 

101.10 

44.87 

98.33 

157.33 

.40 

93.29 

38.15 

89.75 

148.44 

.45 

86.76 

32.69 

8?. 63 

140.84 

.50 

81.21 

28.19 

76.61 

134.23 

.55 

76.41 

24.42 

71.45 

126*40 

.60 

72.2? 

21 .25 

66.99 

123.20 

.65 

66.53 

18.56 

63.06 

118.51 

.70 

65.25 

16.25 

59.63 

114.26 

.75 

62.32 

14.26 

56.57 

110.36 

.80 

59. 68 

12.57 

53.83 

106.79 

.85 

57.29 

11.10 

51.38 

103.48 

.SO 

55.1? 

9.83 

49.16 

100.41 

.95 

53.14 

8.72 

47.16 

97.55 

1.00 

51.3? 

7.77 

45.34 

94.88 

1 .20 

45.38 

5.0b 

39.51 

85.71 

1.40 

40.99 

3.57 

35.37 

78.41 

1.60 

37.64 

2.79 

32.35 

72.50 

1.80 

35.05 

?.42 

30.14 

67.68 

2.00 

33.01 

2.27 

28.51 

63.76 

2.20 

31.40 

2.22 

27.32 

60.58 

2.40 

30.1? 

2.19 

26.48 

56.05 

2.60 

29.11 

2.15 

25.90 

56.06 

2.80 

28.30 

2.06 

25.54 

54.54 

3.00 

27.67 

1.93 

25.35 

53.41 

3.20 

27.19 

1 .76 

* * 

25.31 

52.60 

3.40 

26.6? 

1.61 

»* 

25.38 

52.03 

3.60 

26.56 

1.46 

** 

25.55 

51.66 

3.80 

26.39 

1.33 

** 

25.79 

51.44 

4.00 

26.28 

1.25 

** 

26.11 

51.32 

4.20 

26.25 

1.23 

** 

26.49 

51.27 

4.40 

26.26 

1.26 

** 

26.91 

51.27 

4.60 

26.33 

1.37 

** 

27.36 

51.29 

4.80 

26.44 

1.54 

** 

27.88 

51.34 

5.00 

26.58 

1.76 

** 

28.41 

51.40 

5.20 

26.76 

2.03 

** 

28.97 

51.49 

78 


I 


tTHAFOAV-4 


tTHAFOAV-4  12.0 

IN.  U.H. 

2.0  IN. 

thick 

o 

• 

c 

tlmpfhature 

STATIC  sTHtSb 

uexelfkatton 

( G ) 

PS  I 

1DCC 

lowfk-h 

vodfl 

HHPER-P 

.0‘S 

151.10 

133.79 

138.9b 

I68.bq 

.10 

101.  bf> 

04.53 

96.96 

118.63 

.15 

77.53 

60.82 

76.15 

94.23 

.20 

62.  68 

46.32 

63.07 

79.04 

.25 

52.44 

36.41 

53.80 

60.46 

.3n 

44.0° 

69.20 

47.01 

60.58 

.35 

39.09 

23.72 

41.63 

54 . 46 

.40 

34.40 

19.44 

37.29 

49.54 

.45 

30.77 

16.03 

33.72 

45.50 

.50 

27.70 

13.27 

30.72 

42.13 

.55 

25.13 

11.00 

28.  J7 

39.26 

.60 

22.97 

9.14 

25.Q7 

36.80 

.65 

21.13 

7.50 

24.07 

34.67 

.70 

19.55 

6.29 

22.40 

32.81 

.75 

18.1° 

5.21 

20.93 

31.17 

.60 

17.01 

4.30 

** 

19.63 

29.73 

.85 

1 6 , UO 

3.55 

** 

18.47 

28.45 

.90 

15.11 

2.92 

** 

17.43 

27.30 

.95 

14.34 

2.40 

** 

16.50 

26.28 

1.00 

13. b7 

1.97 

** 

15.67 

25.36 

1.20 

11.76 

.97 

** 

13.05 

22.54 

1.40 

10.72 

.74 

** 

11.20 

20.69 

1.60 

10.25 

.97 

** 

10.07 

19.52 

1.00 

10.16 

1.40 

** 

9.25 

18.84 

2.00 

10.35 

2.15 

** 

8.72 

18.55 

2.20 

10.73 

2.91 

* + 

8.40 

18.54 

2.40 

11.25 

3.73 

** 

8.24 

18.78 

2.60 

11.09 

4.57 

** 

8.21 

19.20 

2.80 

12.60 

5.42 

** 

8.20 

19.77 

3.00 

13.37 

6.20 

8.42 

20.46 

3.20 

14.19 

7.15 

8.63 

21.23 

3.40 

15.04 

8.02 

8.89 

22.07 

3.60 

15.92 

8.90 

9.19 

22.95 

3.80 

lb.0? 

9.80 

9.52 

* 

23.85 

4.00 

17.74 

10.71 

9.89 

* 

24.76 

4.20 

18.  b6 

11.64 

10.28 

* 

25.68 

4.40 

19.59 

12.50 

10.68 

* 

26.60 

4.60 

20.53 

13.54 

11.11 

* 

27.51 

4.80 

21.46 

14.50 

11.54 

* 

28.42 

5. 00 

22.40 

15.47 

11.99 

* 

29.3  2 

5.20 

23.33 

16.43 

12.45 

* 

30.23 

79 


fcTHAFClAM-4  16.0 

IN.  U.H. 

4.0  IN. 

thick 

© 

• 

C 

C\J 

1 

temperature 

STATIC  STRESS 

ufcflfhation 

(0) 

PST 

IDCC 

LOwFk-P 

RODFL 

UPPER-P 

.05 

2 Ob . 66 

175.57 

?21 .66 

237.74 

.10 

160.2° 

129.79 

164.59 

190.80 

.15 

135.9? 

105. 68 

135.44 

165.87 

.20 

119.66 

90.48 

116.65 

149.25 

.25 

108.11 

79.  ?7 

103.16 

136.95 

.3n 

98.96 

70.66 

92.84 

127.26 

.35 

91.55 

63.76 

84.61 

119.32 

.40 

85.36 

58.11 

77.84 

112.62 

.45 

80.00 

53.34 

72.15 

100.84 

.50 

75.5? 

49.  P7 

67. ?9 

101.77 

.55 

71.50 

45.74 

63.07 

97.26 

.60 

67.93 

42.65 

59.37 

93.21 

.65 

64.73 

39.  Q2 

56.09 

89.54 

.70 

61.64 

07 . 49 

53.17 

86.19 

.75 

59.21 

35.30 

50.54 

83.11 

.80 

5b. 60 

33.33 

48.16 

80.26 

.85 

54.58 

31.55 

45.99 

77.62 

.90 

52.53 

29.92 

44.02 

75.15 

.95 

50.63 

28.42 

4?.?1 

72.84 

1.00 

48.86 

27.05 

40.54 

70.67 

1.20 

42.64 

22.51 

35.02 

63.16 

1.40 

36.06 

19.05 

30.85 

57.07 

1.60 

34.16 

16.29 

27.60 

52.03 

1.80 

30.91 

14,01 

25.01 

47.80 

2. 00 

28.14 

1? . 05 

22.92 

44.22 

2.20 

25.75 

10.32 

21  .21 

41.19 

2.40 

23.67 

8.74 

19.80 

38.60 

2.60 

21.84 

7.29 

18.63 

36.39 

2.80 

20.21 

5.94 

17, 66 

34.49 

3.00 

16.76 

4.66 

16.«5 

32.86 

3.20 

17.46 

3.47 

16.17 

31.45 

3.40 

lb. 28 

2.35 

15.60 

30.21 

3.60 

15.21 

1.30 

15.13 

29.11 

3.80 

14.23 

.34 

14.75 

28.13 

4.00 

13.34 

- - 

14.43 

27.24 

4.20 

12.53 

- - 

** 

14.16 

26.42 

4.40 

11.77 

- - 

** 

13.96 

25.65 

4.60 

11.05 

- - 

** 

13.82 

24.93 

4.80 

10.44 

- - 

** 

13.71 

24.25 

5.00 

9.84 

- - 

** 

13.64 

23.60 

5.20 

9 .2° 

- - 

** 

13.60 

23.00 

80 


fc.THAFuAV-4 


110.0  TtMPFRATURE 


lb.o  in.  u.h.  l.n  in.  thick 


STATIC  STRESS  UFCELFrATION  (G) 


MSI 

incc 

LOwFR-H 

^ODFL 

npPtR-P 

.OS 

I4y  .6? 

l2P.q3 

** 

156.51 

170.30 

.10 

Qb.20 

75.  Pb 

** 

97.44 

116.45 

.IS 

72. bl 

52.76 

** 

71.69 

92.44 

.20 

59.30 

39.  R9 

** 

57.36 

78.71 

.25 

50.94 

31  .94 

** 

48.49 

69.94 

.30 

4b. 3P 

26 .76 

** 

42.71 

63.97 

.35 

41.57 

23.37 

** 

38.84 

59.76 

.40 

3b  ,93 

21.12 

* * 

36.25 

56.73 

.45 

37.11 

19.66 

** 

34.55 

54.53 

.50 

3b. 6P 

IP. 84 

** 

33.50 

52*93 

.55 

3b. 11 

18.43 

** 

32.92 

51.78 

.60 

34.67 

18.35 

** 

32.70 

50.99 

.65 

34.50 

18.53 

** 

32.77 

50 . 46 

.70 

34.53 

18.92 

** 

33.06 

50.15 

.75 

34.74 

19.4b 

** 

33.52 

50.01 

.60 

35. OR 

20.13 

** 

34.13 

50.02 

.65 

35.5? 

20.90 

** 

34.84 

50.15 

.<30 

3b.  US 

til  .7b 

** 

35.65 

50.37 

.95 

3b  • 6 A 

^2.66 

* * 

36.53 

50.68 

1.00 

37.35 

23.65 

** 

37.46 

51.05 

1.20 

40.45 

27.90 

♦ * 

41  .68 

53.06 

1.40 

44. U? 

3?. 43 

** 

46.26 

55.61 

1 .60 

47.75 

37.01 

** 

50.96 

58.48 

1.80 

51.54 

41.53 

55.73 

61*56 

2.00 

55.34 

45.92 

60,44 

64.77 

2.20 

59.11 

50.15 

65.06 

68.07 

2.40 

62.6? 

54.21 

69.64 

71.43 

2.60 

66.46 

58.10 

74.09 

74.83 

2.80 

70.03 

61.83 

78.43 

* 

78.24 

3.00 

73.53 

bS.42 

82.67 

* 

81.64 

3.20 

7b  .94 

68.86 

86. PI 

* 

85.01 

3.40 

PO. 2P 

72.23 

90. P5 

* 

88.34 

3.60 

P3.55 

75.49 

94.79 

* 

91.60 

3.80 

Pfa.74 

78.67 

9P.63 

* 

94.80 

4.00 

P9.66 

61.79 

102.39 

* 

Q7.93 

4.20 

92.91 

64.84 

106.05 

* 

100.98 

4.40 

95.90 

67.85 

109.64 

* 

103.95 

4.60 

96.8? 

90.79 

113.14 

* 

106*85 

4.60 

101. bP 

93.69 

116.57 

* 

109*67 

5. 00 

104.40 

96.53 

119.93 

* 

112.44 

5.20 

107.23 

99.31 

123.21 

* 

115.16 
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t THAFOAV-4 


24.0  IN.  D.H 


2. n in.  thick  i6n.o  tli*pfrature 


STATIC  FTRLSS 

UEXFLERATION 

( G ) 

PST 

mcr 

lo*fk-h 

RODFL 

UPPtR-P 

.06 

103.10 

80.32 

** 

102. P8 

145.89 

.10 

62.40 

20.58 

** 

84.72 

104.39 

.IS 

45.2? 

4.lb 

** 

4P  .24 

86.26 

.20 

35.88 

- - 

** 

3Q.15 

76.06 

.25 

30.2° 

- - 

** 

33.60 

69.63 

.30 

?e.60 

- - 

** 

30.03 

65.32 

• 35 

24.61 

- - 

** 

27.69 

62.32 

.40 

23.27 

- - 

** 

26.17 

60.18 

.45 

22.52 

- - 

*4 

25.21 

58.65 

.50 

22.1° 

- - 

** 

24.67 

57.55 

.55 

22.17 

- - 

** 

24.42 

56.78 

.60 

22.38 

- - 

** 

24.41 

56.26 

.66 

22.77 

- - 

** 

24.57 

55.93 

.70 

23.30 

- - 

** 

24.87 

55.76 

.75 

23.94 

- - 

** 

25.28 

55.70 

.60 

24.66 

- - 

** 

25.77 

55.75 

.85 

25. 4* 

- - 

** 

26.34 

55.88 

.90 

26.20 

- - 

** 

26. 9b 

56.08 

.95 

27.17 

- - 

** 

27.62 

56.33 

1 .00 

28.00 

- - 

** 

28.32 

56.64 

1.20 

31.97 

5.70 

** 

31.37 

58.23 

1 .40 

36  • DO 

11.75 

** 

34.63 

60.25 

1.60 

40.06 

17.55 

37.96 

62 . 57 

1.80 

44.07 

23.03 

41.28 

65.10 

2.00 

47.9° 

28. 16 

44.56 

67.83 

2.20 

51.  b3 

32.94 

47.78 

70.71 

2.40 

55.56 

37 . 39 

50.Q2 

73.72 

2.60 

59. IP 

41.52 

53.99 

76.84 

2.80 

62.70 

45.38 

56.98 

80.02 

3 . Oo 

66.13 

49.01 

59.90 

83.24 

3.20 

69.46 

52.45 

62.73 

86.47 

3.40 

72. bo 

55.72 

65.50 

89.66 

3.60 

75.84 

58.88 

6P.  19 

92.81 

3.80 

7b. 91 

81  .93 

70.82 

95.89 

4 • Oo 

PI. 90 

84.92 

73.39 

98.88 

4.20 

P4.81 

87.85 

75.89 

101.76 

4.40 

87. b6 

70.72 

78.33 

104.59 

4.60 

90.43 

73.58 

80.72 

107.31 

4.80 

93.14 

76 . 34 

83.06 

109.95 

5.00 

95.80 

79.07 

85.34 

112.52 

5.20 

98.30 

81  .73 

87.58 

115.04 
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ETHAFuAP-4  30.0  IN.  U.H. 
STATIC  STRtSS 


PS  I 

incr 

.OS 

377.10 

.10 

283.22 

.1* 

234. 7P 

.20 

203.31 

.25 

180.56 

.30 

163.0* 

.35 

146.9° 

.40 

137.30 

• 45 

127.56 

.50 

119.12 

.55 

111.77 

.60 

10b. 28 

.65 

99.51 

.70 

94.58 

.75 

89. b6 

.60 

8b. 41 

.85 

81. b3 

.90 

77.57 

.95 

74.60 

1.00 

71 . to6 

1.20 

61.4° 

1 .40 

63  ,o5 

1.60 

47.42 

1.80 

42.35 

2.00 

3o . 16 

2.20 

34.65 

2.40 

31.67 

2.60 

29.13 

2.80 

26.94 

3.00 

25.04 

3.20 

23.40 

3.40 

21.96 

3.60 

20.70 

3.80 

19.60 

4.00 

16.64 

4.20 

17.7° 

4.40 

17.0* 

4.60 

16.3° 

4.80 

lb. 62 

5.00 

15.3'* 

5.20 

14.6° 

4.0  IN. 

thick 

-65.0 

tempfrature 

ufcflfration 

(0) 

lowfr-p 

^ODFL 

1 IPPER-P 

318.86 

339.97 

435  * 55 

225.R7 

254.04 

340.57 

178.61 

209.87 

291.06 

148.10 

161.27 

258.53 

126.39 

160.64 

234.74 

1 0° .90 

144.79 

216.20 

96.85 

132. 1 1 

201.13 

66.23 

121 .64 

188.52 

77.39 

112.82 

177.73 

69.01 

105.25 

168.34 

63.49 

98.66 

160.04 

57.03 

92.86 

152.63 

53.07 

87.72 

145.95 

48.76 

83.10 

139.69 

44. °6 

78.95 

134.34 

41.58 

7*. 17 

129.24 

J8  • 54 

71.74 

124.52 

35.80 

b8 . 5g 

120.14 

33.31 

bS.69 

116.06 

31.0b 

6^.01 

112.25 

63.84 

54.09 

99.14 

18.64 

47. ?b 

86.66 

14.74 

41.86 

80.10 

11  .70 

37.51 

73.00 

9.23 

33.93 

67.09 

7.14 

30. °b 

62.15 

5.31 

28.47 

58.03 

3.65 

26 . 36 

54.60 

2.12 

24.6b 

51.76 

.69 

23.02 

49.39 

- - 

21  .70 

47.44 

- - 

20.5b 

45.81 

- - 

19.58 

44.45 

- - 

18.73 

43.30 

- - 

18.01 

42.31 

- - 

** 

17.38 

41.45 

- - 

** 

16.85 

40.68 

- - 

** 

16.39 

39.99 

- - 

** 

16.00 

39 . 36 

- - 

** 

1*  .68 

38.79 

- - 

** 

15.41 

38.27 
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E.THAFuAH-4  30.0 

IN.  D.H. 

1.0  IN. 

thick 

160.0 

tlmpfrature 

STATIC  sTRtSS 

UFCFLERaTTON 

IG) 

PST 

mtr 

lowfr-p 

FODFL 

I'PPtR-P 

.OS 

151.17 

Kll  .12 

** 

140.25 

201.21 

.10 

94 .27 

45.26 

** 

90.49 

143.28 

.15 

73.26 

25.27 

** 

72.44 

121.25 

.20 

63. 65 

16 . 86 

** 

b4.88 

110.83 

.25 

59.68 

13.69 

** 

61.32 

105.68 

.30 

58.32 

13.30 

** 

60.48 

103.35 

.35 

58 .60 

14.53 

** 

61.07 

102.67 

.40 

59.90 

16.76 

** 

62.83 

103.03 

.45 

61.66 

19.84 

** 

64.55 

104.07 

.50 

64.26 

22. 04 

** 

66.94 

105.57 

.55 

66.96 

26.53 

** 

69.58 

107.39 

.60 

69.66 

30.30 

** 

72.38 

109.42 

.65 

72.90 

34.18 

** 

75.29 

111.61 

.70 

7t).U2 

38.14 

** 

78.27 

113.91 

.75 

79.20 

42.13 

** 

81.29 

116.28 

.80 

82.42 

46.14 

** 

84.32 

118.70 

.85 

85.6*= 

50. 15 

** 

87. -*6 

121.15 

.90 

88.88 

54.13 

** 

90.40 

123.62 

.95 

92.10 

58.09 

** 

93.42 

126.11 

1.00 

95.30 

02.02 

** 

96.42 

128.59 

1.20 

107.87 

77.26 

** 

108.13 

138.47 

1.40 

119.92 

91.69 

119.32 

148.15 

1.60 

131.42 

105.23 

129.07 

157.60 

1.80 

142.37 

117.92 

140.10 

166.83 

2.00 

152,82 

129.76 

149.74 

175.87 

2.20 

162.80 

140.8.7 

158. Q4 

184.74 

2.40 

172.35 

151.26 

167.73 

193.45 

2.60 

181.50 

161.00 

176.15 

202.00 

2.80 

190.29 

170.18 

184.23 

210.40 

3.00 

196.74 

178.87 

192.00 

218.62 

3.20 

20o.69 

187.13 

199.47 

226.64 

3.40 

2m.7«= 

195.04 

206.69 

234.46 

3.60 

222.3 4 

202.64 

213.66 

242.05 

3.80 

229.70 

209.98 

220.40 

249.42 

4.00 

236.82 

217.09 

226.93 

256.54 

4.20 

243.77 

224.02 

233.26 

263.44 

4.40 

250.44 

230.77 

23Q.40 

270.11 

4.60 

256.96 

237.36 

245.38 

276.56 

4.80 

263.31 

243.79 

251.19 

282.83 

5.00 

269. 4Q 

250.06 

256.85 

288.92 

5.20 

275.52 

256.15 

262.36 

294.88 

I 

I 
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POLYESTER  URETHANE 
(4  Lb  ./Ft.3) 
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URESTER  4 MODEL  VALIDATION 


1 


MICOM  Report  No.  RL-CR-75-I  [2]  developed  individual  dynamic  cushioning 
curves,  52  out  of  60  being  statistically  significant  at  an  alpha  level  of  .05.  It 
should  be  noted  that  this  cushioning  material  is  not  considered  adequate  below  -20°F. 
In  particular,  in  drop  testing  at  -65°F,  a minimum  G-level  reading  at  impact  was 
not  found  even  when  the  static  stress  conditions  were  set  at  10  psi,  which  is  twice 
the  normal  maximum  static  stress.  Consequently,  this  portion  of  the  report  wiii  present 
results  at  temperatures  of  -20,  20,  70,  110,  and  160°F. 

Also,  at  the  hotter  temperature  (160°F),  data  collection  was  constrained  to 
3 psi  or  less,  due  to  material  overstressing.  The  developed  IDCC  were  extrapolated 
beyond  the  data  limit  when  shown  to  5.20  psi.  The  extrpolated  curves  may  not 
exhibit  the  typical  cross  over  effects  normally  associated  with  temperature  sensitive 
dynamic  cushioning  curves. 

The  model  validation  for  Urester  4 followed  the  same  procedure  developed 
for  the  Minicel  material . Table  4 presents  the  coefficients  and  variables  for  the 
Urester  4 model . 

Sixty  different  combinations  of  drop  height,  temperature,  and  cushion  thick- 
ness were  evaluated.  Nine  of  these  combinations  could  not  achieve  the  criteria 
established  for  model  validation.  On  pages  90  through  93,  it  is  noted  that  only  one 
data  point  is  outside  of  the  prediction  limit,  that  being  at  .05  psi.  This  is  the  same 
situation  which  has  occurred  in  the  Ethafoam  2 and  Ethafoam  4 models  This 
situation  has  been  discussed  in  previous  sections  and  will  not  be  repeated  here. 
However,  these  four  cases  are  not  considered  to  affect  the  model  validation.  Three 
of  the  remaining  five  cases  are  similar  to  the  first  four,  since  the  points  outside  of 
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the  prediction  limits  are  at  the  lower  static  stress  levels,  but  in  one  case  there  are 
two  points,  and  in  the  other  two  cases,  there  are  three. 

The  remaining  two  cases  involve  data  points  at  the  upper  static  stress  level 
of  the  significant  portion  of  the  design  range.  The  first  of  these  two  cases  involves 
only  one  deviant  point  which  is  50G's  from  the  model  minimum  G-value.  The 
final  case  involves  a very  thin  cushion  (1  in.)  at  a large  drop  height  (30  in.). 
However,  the  minimum  G-level  is  far  removed  from  the  model  points  which  are 
outside  of  the  prediction  limit.  Eight  of  the  nine  cases  are  observed  to  be  at  a 
temperature  of  20°F,  indicating  a large  random  variation  within  the  cushion  samples 
when  this  temperature  is  reached. 

The  remaining  51  combinations  were  all  acceptable  based  upon  the  established 
validation  criteria.  Thirty  five  of  the  remaining  51  combinations  were  within  the 
prediction  limits  for  the  entire  static  stress  range  under  consideration.  Selected 
samples  of  these  combinations  are  shown  on  pages  99  through  104. 
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wuiiMi.ii  i . m 


URESTtR-4  12.0 

IN.  O.H. 

2.0  IN. 

thick 

20.0 

temperature 

STATIC  STRtSS 

UELELFKMION 

(6) 

PSI 

1DCC 

LO*FK-P 

MODEL 

UPPER-P 

.05 

54.7? 

44.11 

** 

65.92 

* 

65.33 

.10 

34. IP 

23.75 

** 

43.20 

44.61 

.15 

?S.b? 

15.56 

** 

33.44 

36.08 

.20 

21. b? 

11.43 

** 

2P.10 

31.61 

.25 

19.1? 

9.19 

** 

24. P7 

29.05 

.30 

17.77 

fl.00 

** 

22. PI 

27.54 

• 3b 

17.05 

7.43 

** 

21.46 

26.68 

.40 

16.74 

7.?6 

** 

20.63 

26.22 

.45 

16.71 

7.37 

** 

20.12 

2b . 06 

.50 

16. 8P 

7.67 

** 

19.  A4 

26.09 

.55 

17.15 

P.  11 

** 

19.75 

26.27 

.60 

17.60 

P.64 

** 

19.79 

26.56 

.65 

16.0Q 

9.25 

** 

19.53 

26.93 

.70 

16.64 

9.9U 

** 

20.15 

27.37 

.75 

19.2? 

10.60 

** 

20.44 

27.85 

.60 

19.65 

11.32 

** 

20.77 

28.37 

.65 

20. 4Q 

12.0b 

** 

21.15 

28.92 

.90 

21.16 

12.  B2 

** 

21.56 

29.50 

.95 

21.63 

13.58 

** 

21.99 

30.09 

1.00 

22.5? 

14.34 

** 

22.44 

30.70 

1.20 

25.31 

17.41 

** 

24.39 

33.22 

1.40 

28.10 

<iO , 39 

** 

26.45 

35.81 

1.60 

30.63 

23.26 

28.54 

38.40 

1.60 

33. 4P 

25.99 

30.62 

40.97 

2.00 

36.04 

26.60 

32.6b 

43.48 

2.20 

38.52 

31.09 

34 . 6b 

45.94 

2.40 

40.91 

33.46 

36.61 

48.34 

2.60 

43.22 

35.77 

38.52 

50.66 

2.60 

45.45 

37.96 

40.37 

52.91 

3.00 

47.61 

40.12 

42.17 

55.09 

3.20 

49.65 

42.20 

43.92 

57.19 

3.40 

51.7? 

44.22 

45.63 

59.22 

3.60 

53. 6P 

46.19 

47.30 

61.17 

3.80 

55.55 

4P.12 

48.92 

63.06 

4.00 

57.44 

50.00 

50.50 

64.89 

4.20 

59.25 

51  .A3 

52.04 

66.66 

4.40 

61.00 

53.62 

53.55 

* 

68.38 

4.60 

62.71 

55.37 

55.02 

* 

70.06 

4.60 

64. 3P 

57.06 

56.46 

* 

71.71 

5.00 

66.01 

5P.69 

57.86 

* 

73.33 

5.20 

67.60 

60.2b 

59.24 

* 

74.95 
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UKESTtR-4  24.0  IN 


STATIC  sTRtSS 
PSI 
.05 
.10 
.15 
.20 
.25 
.30 
.35 
.40 
.45 
.50 
.55 
.60 
.65 
.70 
.75 
.60 
.65 

• SO 

• S5 
1.00 
1.20 

1.40 
1 .60 
1.80 
2.00 
2.20 

2.40 
2.60 
2.80 

3.00 

3.20 

3.40 

3.60 

3.80 

4.00 

4.20 

4.40 

4.60 

4.80 

5.00 

5.20 


u.h.  4.o  in.  thick 
uFCFLERMION 


mcc 

LO*FH-p 

47. 20 

32.25 

** 

30.60 

15.00 

** 

24.36 

0.81 

** 

21.38 

7.07 

*♦ 

19. S4 

5.85 

** 

19.32 

5.46 

** 

19.10 

6.54 

%* 

19.37 

S.Q3 

** 

19.76 

6.51 

** 

2U. 28 

7.22 

** 

20. bo 

P.02 

** 

21. 5P 

P.fl  7 

** 

22.31 

0.77 

** 

23.07 

10.69 

♦ * 

23.86 

11.63 

** 

24.66 

12.57 

** 

25.47 

13.51 

** 

2o. 2P 

14.45 

** 

27.10 

15.39 

** 

27.91 

16.32 

** 

31.14 

10.02 

** 

34.25 

23.32 

37.24 

26.50 

40.11 

20.49 

42.86 

32.30 

45.47 

34.04 

47.90 

37.46 

50.41 

30.  P5 

52.73 

42.15 

54.97 

44.36 

57.13 

46.50 

59.22 

4P.58 

61.23 

50.61 

63.1° 

52.59 

65. OP 

54.52 

66.92 

56.41 

68.71 

5P.24 

70.46 

60.03 

72.14 

61.75 

73.70 

63.41 

75.40 

64,  q9 

20.0  TEMPERATURE 


(G> 

rodfl 

UPPLR-P 

60.52  * 

62.34 

45.39 

45.48 

35.3b 

38.91 

30.05 

35.69 

26.0b 

34.02 

25.15 

33.18 

24.07 

32.84 

23.49 

32.81 

23.25 

33.00 

23.25 

33.33 

23.43 

33.77 

23.74 

34.28 

24.14 

34.85 

24.62 

35.45 

25.15 

36.00 

25.73 

36.75 

26.34 

37.42 

26.0b 

38.11 

27.64 

38.81 

2R.32 

39.51 

31.11 

42.35 

33.05 

45.19 

36.75 

47.09 

30.50 

50.73 

42.17 

53.40 

44.77 

56.00 

47,28 

58.53 

40.71 

60.96 

52.07 

63.31 

54.35 

65.58 

56.57 

67.76 

5P.72 

69.85 

60.81 

71.86 

62.84 

73.79 

64.82 

75.65 

66.74 

77.44 

68.62 

79.18 

70.45 

80.87 

72.23 

82.53 

73.0d 

84.18 

75.68 

85.82 

91 


r 


UKESTlR-4  30.0  IN.  U.H. 

STATIC  STRtSS 


PS  I 

I0CC 

.05 

72.6? 

.10 

47.51 

.15 

40. 6P 

.20 

39.36 

.25 

40.34 

.30 

42.45 

.35 

4b. 14 

.40 

48.16 

.45 

51.34 

.50 

54.60 

.55 

57.60 

.60 

61.17 

.65 

64.43 

.70 

67.64 

.75 

70.61 

.60 

73.9? 

.85 

7b. 98 

.90 

79.90 

.95 

82.93 

1.00 

85.6? 

1.20 

Ob. 60 

1.40 

107.10 

1 .60 

llb.b4 

1.80 

125.5° 

2.00 

134.01 

2.20 

141.96 

2.40 

149.50 

2.60 

156 .67 

2.80 

163.51 

3.00 

170.05 

3.20 

176.33 

3.40 

182.36 

3.60 

188.16 

3.80 

193.76 

4.00 

199. 1* 

4.20 

204.37 

4.40 

209.43 

4.60 

214.34 

4.80 

219.10 

5.00 

223.73 

5.20 

226.23 

2.0  IN. 

thick 

20.0 

tempfraturE 

ufcflenation 

(6) 

LOfcFR-P 

MODFL 

IIPPER-P 

46.52 

** 

103.11 

* 

Q8.72 

21.82 

** 

68.02 

73.20 

15.38 

** 

55.49 

65.97 

14.44 

** 

50.19 

64.27 

15.79 

** 

48.13 

64.88 

18. ?5 

** 

47.77 

66.64 

cl  .29 

** 

48.40 

69.00 

24.63 

** 

40.64 

71.69 

28.12 

** 

51  • ?6 

74.56 

31. 66 

** 

53.13 

77.52 

36. ?b 

** 

56.17 

80.53 

38.80 

** 

57.32 

83.54 

4?.  32 

** 

50.53 

86.53 

45.77 

♦ * 

61.78 

89.51 

49.17 

** 

64.0b 

92.44 

5?. 50 

** 

66.35 

05.34 

55.77 

** 

68.63 

98.19 

58,97 

** 

70.00 

101.01 

6?. 09 

** 

73.16 

103.77 

65.15 

** 

75.40 

106. 50 

76.75 

** 

84.13 

116.96 

67.39 

92.44 

126.80 

97. ?0 

100.32 

136.09 

106.30 

107.81 

144.88 

114.78 

114.04 

153.24 

12?. 74 

121.72 

* 

161.18 

130.24 

128. ?1 

* 

168.75 

137.36 

134.41 

* 

175.98 

144.15 

140.35 

* 

182.87 

150.64 

146.07 

* 

189.46 

156.89 

151.57 

* 

195.77 

16?. Q1 

156.87 

* 

201.80 

168.73 

161 .99 

* 

207.58 

174.37 

166.95 

* 

213.12 

179.84 

171.74 

* 

218.45 

165.15 

176.39 

* 

223.59 

190.  n 

180.00 

* 

22 8.56 

195.30 

185. ?9 

* 

233.38 

200.12 

180.55 

* 

236.08 

204.76 

193.70 

* 

242.70 

20Q.21 

197.75 

* 

247.25 

I 
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URESTt.R-4  30.0 

IN . 0 »H . 

4.0  IN. 

thick 

20.0 

TfcMPFRATURE 

STATIC  STRESS 

uecflfrption 

<fi) 

PSI 

1DLC 

LOwFR-p 

HODFL 

I'PPEP-P 

.05 

53. 7P 

31  .29 

** 

77.69 

* 

76.27 

.10 

31. 5« 

0.44 

*« 

40.65 

53.7? 

.15 

23. 7« 

1 .09 

** 

3P.31 

45.59 

.20 

20. 80 

- - 

** 

32.52 

42.07 

.25 

19.45 

- - 

** 

29.33 

40.60 

.30 

19. 3P 

- - 

** 

27.5b 

40.22 

.35 

19.9? 

- - 

** 

26.6b 

40.4P 

.40 

20.64 

.5b 

** 

26.31 

41.11 

.45 

21.9Q 

1.09 

** 

26. -*4 

42.00 

.50 

23.30 

3.55 

** 

26.63 

43.06 

.55 

24.71 

5.20 

** 

27.11 

44.2? 

.60 

2b. IP 

6.01 

** 

27.73 

45.46 

.65 

27. bQ 

P.64 

** 

2P.45 

46.74 

.70 

29.2? 

10.36 

** 

20.25 

48.06 

.75 

30.76 

12.12 

** 

30.11 

49.41 

.60 

32.30 

13. P5 

*+ 

31.01 

50.76 

.85 

33.84 

15.5b 

** 

31.04 

52.12 

.90 

35.37 

17.25 

** 

32. P9 

53. 4P 

.95 

3b.  8P 

IP. 02 

** 

33. Pb 

54.84 

1.00 

38. 3P 

<!0.57 

** 

34. P4 

56.19 

1.20 

44.21 

26. P8 

** 

3P.P1 

61. 54 

1.40 

49.75 

32. 7b 

42.76 

66.73 

1 .60 

54.90 

3P.23 

46.62 

71.75 

l.8n 

59.96 

43.33 

50.36 

76.59 

2.00 

64. 6P 

4P.11 

53.Q7 

81.25 

2.20 

69. IP 

52.61 

57.45 

85.74 

2.40 

73.46 

56.  P7 

60. PI 

90.06 

2.60 

77.56 

bO  ,03 

64.05 

94.20 

2.80 

PI. 40 

b4.pl 

b7 .16 

98.18 

3. On 

PS. 27 

bP.54 

70.21 

102.00 

3.20 

P8.90 

72.15 

73.14 

105.65 

3.40 

92.40 

75.64 

75.98 

109.16 

3.60 

95. 7P 

70.04 

7P.74 

* 

112.52 

3.80 

99.04 

62.35 

81  .41 

* 

115*74 

4.00 

102.20 

65.57 

64.00 

* 

118.84 

4.20 

105.27 

8P.71 

86.53 

* 

121.83 

4.40 

108.24 

91 .7b 

8P.99 

* 

124.72 

4.60 

111.13 

94.72 

91.38 

* 

127.54 

4.80 

113.94 

97.56 

93.72 

* 

130*30 

5.00 

116.67 

100.33 

96.00 

* 

133.02 

5.20 

119.34 

102.Q4 

9P.22 

* 

135.73 
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STM  IC  STRtSS 
PS  I 
.05 
.10 
.15 
.20 
.25 
.30 
.35 
.40 
.45 
.50 
.55 
.60 
.65 
.70 
.75 
• 60 
.05 
.90 
.95 
1.00 
1.20 

1.40 

1.60 

1.60 
2.00 
2.20 

2.40 

2.60 
2.80 

3.00 

3.20 

3.40 

3.60 
3.80 

4.00 

4.20 

4.40 

4.60 

4.00 

5.00 

5.20 


ufcflfration  (G) 


mcr 

LOwFh-P 

VODFL 

iipPtR-P 

65.10 

46.67 

♦ * 

9?. 43 

* 

63.53 

41.9a 

23.6b 

** 

60.69 

* 

60.13 

34. 99 

17.13 

** 

46.16 

52.84 

32.93 

15.35 

** 

43.65 

50.51 

33.00 

16.68 

** 

41  .45 

50.32 

34.13 

17.07 

** 

40.60 

51.20 

35.66 

1Q . 03 

** 

40.67 

52.68 

37.90 

21.31 

** 

41 .30 

54.50 

40.14 

23.77 

** 

42.31 

56.52 

42.46 

<16.33 

** 

43.57 

50.65 

44.90 

26.64 

** 

45.00 

60.85 

47.3? 

31  .56 

** 

46.54 

63.09 

49.76 

34.17 

** 

46.16 

65.33 

52.16 

36.75 

** 

46.63 

67.57 

54.56 

39.31 

** 

51  .53 

69.00 

5b. 9? 

41.63 

** 

53.  ?6 

72.01 

59.26 

44.30 

** 

54.99 

74.20 

61.55 

46.74 

** 

56.73 

76.36 

63.81 

40.13 

** 

56.46 

78.49 

6b.  03 

51  .47 

** 

60.19 

60.59 

74.56 

60.39 

** 

66.07 

88.71 

62. 5? 

66 . 64 

73.ua 

66.40 

69  • 96 

76.28 

79.71 

103.6/ 

96.9° 

83.40 

05.64 

110.56 

103.61 

90.06 

91.30 

117.15 

109.87 

96.33 

96.72 

123.41 

115.8? 

10?.  26 

101.00 

* 

129.39 

121.46 

107 . 69 

106. P6 

* 

135.10 

126.91 

113.27 

111.64 

* 

140.55 

132.10 

116.42 

116. ?3 

* 

145.77 

137.06 

123.38 

120.65 

* 

150.77 

141.86 

126.17 

124.02 

* 

155.56 

14b. 47 

13?. 79 

126.05 

* 

160.16 

150.93 

137.28 

133.04 

* 

164.57 

155.23 

141 .63 

136.92 

* 

168.82 

159.39 

145.65 

140.67 

* 

172.93 

163.4? 

146.64 

144.32 

* 

176.90 

167.34 

153.91 

147. P7 

* 

180.76 

171.14 

157.74 

151.32 

* 

184.53 

174.03 

161.43 

154.68 

* 

166.23 

170.43 

164.67 

157.6b 

* 

191.89 
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URESTtR-4  18.0  IN.  U.h.  4.0  IN.  THICK  20.0  TtMPFRATURE 


STmTIC  STRESS 

deceleration  (6) 

PSI 

idle 

LOwFh-P 

kodfl 

uPPtR-P 

.05 

H 1 .67 

3?.  11 

**  60. ?4 

* 

51.24 

.10 

27. OP 

17.68 

*♦  40.55 

* 

36.49 

.15 

21.2? 

11.97 

**  31.99 

* 

30.46 

.20 

18.25 

9.1b 

**  27. ?4 

27.34 

.25 

16.  b? 

7 • fib 

**  24.31 

25.57 

.30 

lb. 74 

6.93 

**  2?. 41 

24.55 

.35 

lb. 30 

6.64 

**  21.14 

23.97 

.40 

lb. IP 

6 . 62 

**  20.30 

?3.69 

.45 

lb. 20 

6.79 

**  19.7b 

23.61 

.50 

lb. 30 

7.10 

**  19.42 

23.67 

.55 

lb. 66 

7.49 

**  19.25 

23.83 

.50 

16.01 

7.9b 

**  19.?0 

?4.07 

.65 

lb. 4? 

0.47 

**  19.24 

24.36 

.70 

16.86 

9.01 

**  19.35 

24.70 

.75 

17.33 

9.58 

**  19. 02 

25.07 

.60 

17.8? 

10.16 

*♦  19.74 

25.47 

.85 

18.3? 

10.7b 

**  20.00 

?5.89 

.90 

18.84 

11.3b 

**  20.28 

26.32 

.95 

19.36 

11.96 

**  20.59 

?b.  77 

1.00 

19.8° 

1?  • 5b 

**  20.92 

27.23 

1.20 

22. U4 

14.96 

**  2?. 37 

29.11 

1.40 

24.16 

17.27 

**  23.94 

31.04 

1.60 

?b  .2? 

19.47 

25.56 

32.97 

1.80 

28.2? 

21.56 

27.18 

34.89 

2.00 

30.15 

23.54 

20.79 

36.77 

2.20 

32.0? 

25.43 

30.37 

38.60 

2.40 

33.81 

27. ?2 

31.92 

40.39 

2.60 

35. b4 

20.95 

33.43 

42.13 

2.80 

37.21 

30.60 

34.  oi 

43.81 

3.00 

38.8? 

32.20 

36.3b 

45*44 

3.20 

40. 3P 

33.76 

37.75 

47.01 

3.40 

41.80 

35. ?7 

39.12 

48.5? 

3.60 

43.36 

36.74 

40.46 

49.98 

3.80 

44.70 

30.18 

41.76 

51.39 

4.00 

46.16 

39.58 

43.04 

52.75 

4.20 

47.51 

40.9b 

44.28 

54.06 

4.40 

48.81 

4?. 29 

45.49 

55.34 

4.60 

50. OQ 

43.60 

46.68 

5b.58 

4.80 

51.33 

44.0b 

47.04 

57.80 

5.00 

52.54 

46.08 

40.98 

59.00 

5.20 

53.7? 

47, ?4 

50.09 

60.20 
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UHESTtH-4  12.0  IN 


STATIC  STRESS 
PS  I 

• U5 
.10 
.15 

• an 

.25 

.30 

.35 

.40 

.45 

.50 

.55 

.60 

.65 

.70 

.75 

.80 

.85 

.90 

.95 

1.00 

1.20 

1.40 
1.60 
1.80 
2. 00 
2.20 

2.40 
2.60 
2.80 

3.00 

3.20 

3.40 

3.60 

3.80 

4.00 

4.20 

4.40 

4.60 

4.80 

5.00 

5.20 


U.H.  4.0  IN.  1HICK 

DECELERATION 


1DCC 

LOWFR-P 

35.14 

25.14 

** 

22.88 

13.00 

** 

17.61 

7.92 

** 

14.77 

5.23 

** 

13. U7 

3.67 

** 

12.01 

? . 74 

** 

11.34 

? , 20 

** 

1U.93 

1 .92 

** 

10.69 

1.80 

* * 

10.59 

1.81 

** 

10.57 

1.91 

** 

10.03 

? . 07 

** 

10.74 

2.29 

** 

10.90 

2.54 

** 

ll.OQ 

2.81 

** 

11.30 

3.11 

** 

11.53 

3.43 

** 

11.78 

3.75 

** 

12.05 

4.08 

** 

12.3? 

4.42 

** 

13.48 

5.80 

** 

14.68 

7.17 

* * 

15.90 

8.49 

17.10 

9.76 

18.27 

10.97 

19.4? 

12.13 

20.54 

13.24 

21.63 

14.31 

22.69 

15.35 

23.7? 

16.36 

24.7? 

17.35 

25.69 

18.32 

26.63 

19.28 

27.55 

20.22 

28.45 

21.14 

29.33 

22.05 

30.18 

22.94 

31.0? 

23.81 

31.83 

24.65 

32.63 

25.45 

33.41 

26.21 

20.0  TEMPERATURE 


(G) 

modfl 

UPPER-P 

49.23 

* 

45.14 

34.81 

* 

32.69 

28.00 

* 

27.30 

23.90 

24.32 

21.14 

22.48 

19.15 

21.28 

17 . 66 

20.47 

16.51 

19.94 

15.61 

19.58 

14.88 

19.36 

14.30 

19.24 

13.82 

19.19 

13.43 

19.20 

13.11 

19.26 

12.85 

19.36 

12.64 

19.49 

12.47 

19.64 

12.33 

19.81 

12.22 

20.01 

1?.14 

20.21 

12.00 

21.15 

12.08 

22.19 

12.28 

23.30 

12.57 

24.43 

12.91 

25.58 

13.29 

26.72 

13.70 

27.85 

14.12 

* 

28.95 

14.56 

* 

30.03 

14.99 

♦ 

31.07 

15.44 

* 

32.08 

15.  P8 

* 

33.05 

16.32 

* 

33.99 

16.76 

* 

34.89 

17.20 

* 

35.76 

17.64 

* 

3b  .60 

18.07 

* 

37.42 

18.49 

* 

38.22 

18.91 

* 

39.02 

19.33 

* 

39.81 

19.74 

* 

40.61 
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URESTtR-4  18.0 

IN.  O.H. 

2.0  IN. 

thick 

110. 0 

TtMPFkATURE 

STATIC  sTRtSS 

UFCFLFRMlON 

(6) 

PSI 

incr 

LOwFk-P 

podfl 

npptR-p 

.OS 

46.88 

28.22 

** 

34.94 

65.53 

.10 

30.40 

12.05 

** 

20.82 

48.74 

.IS 

25.70 

7.6b 

** 

18.39 

43.74 

.20 

24.58 

6.84 

** 

19.28 

42.32 

• 25 

24.98 

7.53 

** 

21.4b 

42.43 

.30 

2b. 13 

8.95 

** 

24.21 

43.30 

• 25 

27.67 

10.76 

** 

27.22 

44.58 

.40 

29.44 

12.78 

** 

30.32 

46.09 

• 4S 

31.32 

14.91 

** 

3^.45 

47.73 

.50 

33.27 

17.10 

** 

36.55 

49.44 

. 5S 

35.25 

19.30 

** 

39.61 

51.19 

.60 

37.22 

21.49 

** 

42.61 

52.95 

.65 

39.1° 

23.67 

** 

45.54 

54.72 

.70 

41.14 

25. R1 

** 

4P.41 

5b  • 47 

.75 

43.07 

27. q2 

** 

51  .21 

58.21 

.80 

44.96 

30.00 

** 

53.04 

59.93 

.85 

4b.  b3 

32.03 

** 

56.60 

61.62 

.SO 

4fl. 66 

34.02 

** 

59.20 

63.30 

.95 

50.46 

35. 97 

** 

61.74 

64.95 

1.00 

52.23 

37.8b 

** 

64.22 

66.58 

1.20 

58.90 

4S.11 

** 

73.se 

* 

72.86 

1.40 

65. 2P 

51 .75 

82.18 

* 

78.80 

1.60 

71.16 

57.87 

90.13 

* 

84.44 

1.80 

7b . 66 

63.53 

97.53 

* 

89.80 

2.00 

81.86 

68.80 

1 04.46 

* 

94.91 

2.20 

86.76 

73.74 

110. Q8 

* 

99.79 

2.40 

91.42 

78.39 

117.14 

* 

104.45 

2.60 

95.85 

82.79 

122.97 

* 

108.91 

2.80 

100. OP 

86.99 

12P.53 

* 

113.18 

3.00 

104.13 

91.01 

133.83 

* 

117.26 

3.20 

108.01 

94.87 

138.00 

* 

121.16 

3.40 

111.74 

98.59 

143.77 

* 

124.90 

3.60 

115.34 

102.20 

148.44 

* 

128.48 

3.80 

118.80 

105.69 

152.04 

* 

131.91 

4.00 

122. IS 

109.09 

157.28 

* 

135.21 

4.20 

125.30 

112.38 

161 .47 

* 

138.40 

4.40 

128.52 

115. 58 

165.53 

* 

141.47 

4.60 

131.57 

118.67 

169.46 

* 

144.46 

4.80 

134.52 

121 .6b 

173.27 

* 

147.38 

5.00 

137.30 

124.53 

176.96 

* 

150.26 

5.20 

140.18 

127.2b 

180.56 

* 

153.10 
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UNESTtk-4 


30.0  IN.  U.H 


i.n  in.  thick 


2n.O  TLMprKATURE 


STATIC  sTRtSS  UFCELERATION  (G) 


PS  I 

mcc 

lo*fk-h 

PODrL 

lipPER-P 

• US 

106.0? 

66.8.4 

** 

126.1b 

145.20 

.in 

81.41 

43.07 

* * 

100.62 

119.75 

.is 

80.50 

4?. 9b 

+ * 

96.11 

118.02 

.20 

85.68 

49.15 

** 

97.59 

122.62 

.25 

93.51 

57.53 

** 

101.41 

129.49 

.30 

101.98 

66.73 

** 

106. ?b 

137.23 

. 35 

110.71 

76.15 

** 

111 .5b 

145.26 

.40 

119.43 

65.54 

** 

117.09 

153.3? 

.45 

126.0? 

94.77 

* * 

122.64 

161.28 

.50 

136.4? 

103.77 

** 

128.1b 

169.07 

.55 

144.60 

11?. 52 

** 

133.60 

176.67 

.60 

152.54 

121.01 

** 

138.64 

184.07 

.65 

160.25 

1 29  • ?3 

** 

144.17 

191.27 

.70 

167.73 

137. ?0 

** 

149.27 

198.27 

.75 

175.00 

144.92 

** 

154.26 

205.08 

.80 

182.06 

152.41 

** 

159.12 

211.71 

.85 

188.9? 

159.66 

** 

163.87 

218.18 

.90 

195.5° 

lb6.71 

** 

168.50 

224.48 

.95 

*;02.0° 

173.54 

** 

173.02 

* 

230.63 

1.00 

206.41 

160. lb 

** 

177.44 

* 

236.64 

1.20 

232.18 

204.65 

194.15 

* 

259.40 

1.40 

253.84 

227. ?b 

209.49 

* 

280.42 

1.60 

273.77 

247.54 

223.68 

* 

299.99 

1.80 

292.24 

2b6 . ] 5 

236.89 

* 

318.33 

2.00 

309.48 

263.37 

249.25 

* 

335.58 

2.20 

325. 6C 

299.45 

?60  • 89 

* 

351.85 

2.40 

340.6° 

314.56 

271.88 

* 

367.23 

2.60 

355.3? 

328.86 

282.31 

* 

381.78 

2.80 

369.0? 

342.47 

292.23 

* 

395.58 

3.00 

382.08 

355.49 

301 .70 

* 

408.67 

3.20 

39<4 . 55 

367.Q9 

310.76 

* 

421.12 

3.40 

406.50 

360.02 

319.45 

* 

432.98 

3.60 

417.97 

391.62 

327.80 

* 

444.32 

3.80 

429.00 

402.80 

335.84 

* 

455.19 

4.00 

439.6? 

413.57 

343.59 

* 

465.68 

4.20 

449.88 

423.91 

351.0b 

* 

475.85 

4.40 

459.7° 

433.79 

358.33 

* 

485.80 

4.60 

469.3° 

443.17 

365.34 

* 

495.61 

4.80 

476.6° 

451 .99 

372.15 

* 

505.38 

5.00 

487.71 

4bO.?l 

378.76 

* 

515.21 

5.20 

496.47 

467.7b 

385.1 b 

* 

525.17 

98 


r 

■<* 

% 

URESTtR-4  12.0 

IN.  D.H. 

2.0  IN. 

thick 

70.0 

TEMPERA  TURF 

STATIC  cTRLSS 

IjFCELFkATION 

(G) 

PS  I 

IDCC 

LOwEH-P 

NOUFL 

liPPER-P 

.OS 

39.52 

18.06 

** 

36.31 

60.97 

.10 

24.57 

3.39 

** 

20.54 

45.75 

.15 

19.46 

- - 

** 

15.10 

40*36 

.20 

17.44 

- - 

** 

12.94 

38.09 

.2* 

lb. 80 

- - 

** 

12.24 

37.21 

.30 

lb.  88 

- - 

** 

12.29 

37.05 

.35 

17.37 

- - 

** 

12.77 

37.31 

.40 

18.11 

- - 

** 

13.52 

37.83 

.45 

19. un 

- - 

** 

14.43 

38.51 

.50 

19. 9Q 

. 6b 

** 

15.45 

39*29 

.55 

21.04 

1 .92 

** 

16.53 

40.15 

.60 

22.12 

3.20 

** 

17.65 

41.05 

.65 

23.23 

4.48 

** 

18.79 

41.98 

.70 

24.35 

5.77 

** 

19. Q5 

42.93 

.75 

25.47 

7.05 

** 

21.11 

43.89 

.60 

2b. 5° 

8.32 

** 

22.27 

44.86 

.85 

27.70 

9.58 

** 

23.43 

45.83 

.90 

28.81 

10.82 

** 

24.57 

46.80 

.95 

29.90 

12.04 

** 

25.71 

47.76 

1.00 

30.98 

13.24 

** 

26.83 

48.72 

1.20 

35.17 

17.84 

** 

31.18 

52.50 

1.40 

39.13 

22.11 

35.30 

56.16 

1 .60 

42.88 

26.07 

39.20 

59.69 

1.80 

4b. 42 

29.76 

42.88 

63.09 

2.00 

49.70 

33.20 

46.38 

66.37 

2.20 

52.98 

36.43 

49.71 

69.54 

2.40 

56.03 

39.48 

52.88 

72.58 

2.60 

58.94 

42.37 

55.92 

75.51 

2.80 

61.73 

45.13 

58.82 

78.33 

3.00 

64.41 

47.78 

61.61 

81.03 

3.20 

6b. 98 

50.33 

64.29 

83  *63 

( 

3.40 

69.46 

52.79 

66.88 

86.12 

3.60 

71.86 

55.19 

69.37 

88.52 

3.80 

74.16 

57.51 

71.78 

90.81 

4.00 

76.40 

59.78 

74.11 

93.02 

..  4.20 

78.57 

bl  .99 

76.37 

95.14 

4.40 

80.67 

b4. 15 

78.66 

97.19 

4.60 

82.71 

66.25 

80.69 

99.17 

4.80 

84.70 

68.30 

82.76 

101.09 

5.00 

86.63 

70.28 

84.78 

102.98 

5.20 

1 

88.51 

72.19 

86.74 

104.83 

] 

1 

99 

m 

- - 

i 4 

UHESTt.R-4  18.0 

IN.  U.H. 

4.0  IN. 

thick 

C 

• 

c 

OJ 

1 

TtVRFkATURE 

STATIC  STRtSS 

deceleration 

(R) 

PS  I 

1DCC 

lo*eh-p 

RODFL 

upPtR-P 

.05 

108. 3P 

84.29 

96.64 

132.47 

.10 

76.55 

52.70 

70.29 

100.39 

.15 

60  • 9q 

37.38 

57.28 

84.60 

.20 

51.33 

27.95 

4Q.18 

74.71 

.25 

4h.o2 

21  .46 

43.*4 

67.78 

.30 

39.  b* 

16.70 

30.36 

62.60 

.35 

35.80 

13.06 

36.11 

58.55 

.40 

32.73 

10.19 

33.52 

55.28 

.45 

30.23 

7.P8 

31  .40 

52.59 

.50 

28.15 

5.9b 

20.64 

50.33 

.55 

26 .41 

4.41 

2P.15 

48*40 

.60 

24.92 

3.09 

26. P9 

46.75 

.65 

23.6* 

1 .98 

25. P0 

45.32 

.70 

22.5* 

1.03 

24.65 

44.06 

.75 

21 . 5Q 

.22 

24.03 

42.96 

.80 

2U.75 

- - 

23.31 

41.98 

.85 

20.02 

- - 

22.68 

41.11 

.90 

19.37 

- - 

22.12 

40.34 

.95 

18,81 

- - 

21  .62 

39.65 

1.00 

18.30 

- - 

** 

21.18 

39.03 

1.20 

16.81 

- - 

** 

10.66 

37.14 

1.40 

15.91 

- - 

** 

10.04 

35.93 

1.60 

15.30 

- - 

** 

IP. 55 

35. IP 

1.80 

15.13 

- - 

** 

IP. 28 

34.76 

2.00 

15.07 

• mm 

** 

IP.  18 

34.58 

2.20 

15.14 

- - 

** 

IP. 19 

34.58 

2.40 

15.32 

- - 

** 

IP. 29 

34.72 

2.60 

15.57 

- - 

** 

16.46 

34.96 

2.80 

15.8Q 

- - 

** 

18.68 

35.28 

3.00 

16.25 

- - 

** 

IP. 04 

35.65 

3.20 

16.84 

- - 

19.24 

36.06  < 

3.40 

17.07 

- - 

10.66 

36.49 

3.60 

17.51 

- - 

19.90 

36.94 

3.80 

17.98 

- - 

20.25 

37.40 

4.00 

18.4* 

- - 

20.62 

37.87 

4.20 

18.94 

- - 

21.00 

38.33 

4.40 

19.44 

.08 

21.38 

38.79 

4.60 

19.94 

.63 

21.77 

39.24 

4.80 

20.44 

1.19 

22.17 

39.70 

5.00 

20.9* 

1.75 

22.57 

40.15 

5.20 

21.46 

2.30 

22.07 

40.62 

I 

I 


■ 


URESTtR-4  16.0 

IN.  U.H. 

1.0  IN. 

thick 

110.0 

tlmpfraturE 

STATIC  STRtSS 

ufcflfhption 

<fi) 

PSI 

mcr 

LO*FK-P 

rodfl 

iipPER-P 

.os 

71. 7S 

20. Rb 

** 

62.63 

122*92 

.in 

5fa.5P 

6. 23 

** 

47.19 

106.93 

. IS 

54.01 

5.05 

** 

46.98 

104.17 

.20 

5b. 30 

7.50 

** 

50.79 

105.10 

.25 

59. 3P 

11.31 

** 

56.01 

107.44 

.30 

63.04 

1 5 .66 

** 

61.73 

110.40 

.35 

66.93 

dO . 25 

** 

67.60 

113*62 

.40 

70.91 

24.07 

** 

7 3.45 

116.94 

.45 

74.67 

29.46 

** 

79.19 

120. 2B 

.50 

18.18 

33. ab 

** 

84.80 

123.59 

.55 

P2.b  1 

38 . 36 

** 

90.24 

126.86 

.60 

86. 3* 

42.64 

** 

96.53 

130.07 

.65 

90.01 

46. R1 

** 

100.6b 

133.20 

.70 

°3.56 

50 . Rb 

** 

1 05.64 

136.28 

.75 

97. 0^ 

54.78 

** 

110.47 

139.28 

.80 

100.40 

58.59 

** 

116.15 

142.22 

.85 

103. b° 

82.28 

** 

1 19.71 

145.10 

.90 

106.90 

65.07 

** 

124.13 

147.93 

.95 

110.02 

b°  • 35 

** 

128.44 

150.69 

1.00 

113.07 

72.74 

** 

132.63 

153.40 

1.20 

124.56 

65.34 

148.38 

163.78 

1.40 

135. OP 

96.65 

162.72 

173*51 

1.60 

144.7° 

106.86 

175.91 

182.71 

1.80 

153.62 

116.19 

188.13 

191.44 

2.00 

162.25 

124.75 

199.52 

199.76 

2.20 

170. IP 

132.66 

210.21 

* 

207*68 

2.40 

177. 66 

140.09 

220.26 

* 

215.23 

2.60 

184.7*' 

147.07 

229.81 

* 

222.43 

2.80 

191.4° 

153.70 

238.86 

* 

229.29 

3.00 

197.92 

lbO, 04 

247.46 

* 

235.81 

3.20 

204.07 

166.13 

255.71 

* 

242.01 

3.40 

209.96 

172.02 

263.60 

* 

247.91 

3.60 

215.62 

177.73 

271.17 

* 

253.52 

3.80 

221.07 

163.26 

278.45 

* 

268.86 

4.00 

226.32 

168.68 

286.46 

* 

263*97 

4.20 

231.39 

193. °2 

292.22 

* 

268.87 

4.40 

236.30 

19°. 00 

298.7b 

* 

273.5° 

4,60 

241.06 

203.91 

305.09 

* 

278.19 

4.80 

245.65 

208.61 

311  .23 

* 

282.69 

5.00 

250.12 

213.07 

317.18 

* 

287.16 

5.20 

254.46 

217.26 

322.9b 

* 

291.66 

! 
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UKESTtR-4 


24.0  IN 


20.0  TtMPFRATURE 


. U . h . 1.0  IN.  THICK 


STATIC  STRESS 


PSI 

1DCC 

.05 

104.37 

.10 

78.6° 

.15 

73.24 

.20 

73.66 

.25 

76.4? 

.30 

8(J  .20 

.35 

84.66 

.40 

89.27 

.45 

93.  S8 

.50 

98.69 

.55 

103.36 

.60 

107.97 

.65 

112.50 

.70 

116.5? 

.75 

121.28 

.80 

125.52 

.85 

129.68 

.90 

133.74 

.95 

137.71 

1.00 

141.5° 

1.20 

156.30 

1.40 

169.85 

1.60 

182.42 

1.80 

194.14 

2.00 

205. i' 

2.20 

215.48 

2.40 

225.27 

2.60 

234.57 

2.80 

243.42 

3.00 

251.87 

3.20 

259.96 

3.40 

267.72 

3.60 

275.19 

3.80 

282.38 

4.00 

289.31 

4.20 

29b. 02 

4.40 

302.50 

4.60 

308. 7Q 

4.80 

314.88 

5.00 

320.81 

5.20 

326.56 

ueceleration 

<G) 

LOwFh-P 

VODFl. 

b°  .15 

** 

1 13.56 

44.05 

** 

87.43 

39.15 

** 

81.00 

40.10 

** 

80.56 

43.39 

** 

82.47 

47.73 

** 

85.50 

52.58 

** 

89.10 

57.64 

#* 

92.99 

b2  • 78 

** 

97.02 

b7.91 

* * 

101.09 

72.9b 

** 

105.16 

77.97 

** 

109.19 

82.85 

** 

113.17 

87.62 

* * 

117.08 

92.29 

** 

120.Q2 

96.84 

** 

124.68 

101.27 

** 

128.37 

105.60 

** 

131.99 

109.82 

** 

135.52 

113.93 

** 

138.99 

129.41 

152.16 

143.51 

164.33 

156.43 

175.  *5 

lbfl. 34 

186.22 

179.41 

196.16 

189.76 

205.52 

199.50 

214.39 

208.72 

222.82 

217. SO 

230.86 

225.89 

238.53 

233.95 

245.88 

241.71 

252.94 

249.21 

259.74 

256.47 

266.28 

2b3.so 

272.60 

270.31 

278.70 

276.90 

284.61 

283.27 

290.34 

28Q.39 

295.90 

295.24 

301 .31 

300.81 

306.56 

I ipptR-P 
139*59 
113.34 
107.3** 
107.22 
109.48 

112.84 
lib. 74 
120.90 
125.17 
129.47 
133.75 
137.98 

142.15 
I4t>«25 

150.27 
154.21 
158.08 
161.88 
165.60 
169.25 

183.19 

196.20 

208. 41 
219.94 

230.85 

241.20 
251.04 

260.41 
269.33 

277.85 
285.97 
293.73 

301.16 

308.28 
315.12 
321.72 
328.10 

334.31 
340.38 
346.37 

352.32 
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UKESTtH-4  24.0  AN.  U.H.  2.0  IN.  iHTCK  160.0  TtWPFRA TURE 

STATIC  FTRtSS  uFCELErAtion  (0) 


MSI 

incc 

LOwFR-p 

NOOFL 

uppeR-p 

.05 

50. 3* 

15.75 

** 

52.62 

84.95 

.10 

34.64 

.64 

** 

36.03 

68.64 

.15 

32.40 

- - 

** 

33.24 

65.81 

.20 

33. SI 

1.06 

** 

34.3b 

66 .77 

.25 

36 . 86 

4.55 

** 

37.00 

69.18 

.30 

40 .43 

8.84 

* * 

40.31 

72.22 

.35 

44.25 

12.97 

** 

43.01 

75.54 

.40 

48.16 

17.36 

** 

47.62 

78.96 

.45 

52.07 

21.74 

** 

51  .36 

82.40 

.50 

5b. S3 

26.05 

** 

55.07 

85.82 

.55 

59.73 

30.27 

** 

58.72 

89.19 

.60 

63.44 

34 . 39 

** 

62.30 

92.49 

.65 

67.06 

38.40 

** 

65.80 

95.72 

.70 

70.56 

42.31 

** 

66.22 

90.88 

.75 

74.03 

46.10 

** 

72.55 

101.97 

.80 

77.3° 

49.79 

** 

75.81 

104.98 

.85 

80 .66 

53.38 

** 

78.68 

107.94 

.SO 

83.84 

56.86 

** 

82.08 

110.82 

• S5 

86. S5 

60.25 

** 

85.10 

113.65 

1.00 

89. SP 

63.55 

** 

88.06 

116.42 

1.20 

101. 4"» 

75.89 

96.21 

126.97 

1.40 

111.91 

87.03 

1 09.45 

136.80 

1 .60 

121.56 

97.15 

118.Q2 

146.03 

1.80 

130.56 

106.43 

127.73 

154.76 

2.00 

139.01 

114. qy 

135.Q7 

163.03 

2.20 

148.92 

122.95 

143.73 

170.90 

2.40 

154.40 

130.40 

151.05 

178.39 

2.60 

161.48 

137.42 

158.00 

185.53 

2.80 

168.21 

144.09 

164.61 

192.33 

3.00 

174. b3 

150.45 

170.Q2 

198.82 

3.20 

180.78 

156.56 

176.Q5 

205.00 

3.40 

188.67 

182.44 

182.74 

210.89 

3.60 

192.32 

168.12 

188.30 

216*53 

3.80 

197.77 

173.62 

193.65 

221.91 

4.00 

203.02 

178.66 

198.81 

227.08 

4.20 

208.06 

184.13 

203.80 

232.05 

4.40 

212.9° 

18Q.13 

208,62 

236.85 

4.60 

217.74 

193.67 

213.29 

241.51 

4.80 

222.34 

198.61 

217.82 

246.08 

5.00 

226.81 

203.04 

222.22 

250.58 

5.20 

231.15 

207.23 

226.49 

255.08 
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UHtSTtR-4  30. U IN.  D.H.  1.0  IN.  THICK  160.0  TtVPFRATURF 

I * 

STATIC  STRtSS  UFCFLER8TT0N  (R) 


PS  I 

iocr 

LO*FK-P 

PODFL 

UPPE.R-P 

.OS 

9b. 07 

76.02 

** 

108.45 

120.H 

.10 

85.57 

oU.  19 

** 

79.03 

107.00 

.IS 

89.16 

68.33 

** 

77.45 

110.00 

.20 

96. 6n 

76 . 34 

** 

83.32 

116.86 

.25 

10b. 16 

85.45 

** 

91  .87 

124.86 

.30 

113.96 

94.79 

** 

101 .45 

133.13 

.35 

122.67 

104.02 

** 

111.38 

141.33 

.40 

131.16 

113.00 

** 

121.32 

149.33 

.45 

139.38 

l 2 1 .6b 

** 

131.12 

157.07 

.50 

147.30 

130.06 

♦ * 

140.72 

164.54 

.55 

154.93 

138.12 

** 

150.07 

171.74 

.60 

162.2Q 

145.89 

** 

159.17 

178.70 

.65 

169.3° 

153.37 

** 

168.00 

185. 4l 

.70 

17b.24 

160.69 

** 

176.59 

191.89 

.75 

182.86 

1&7.55 

** 

184.92 

198.17 

.80 

189.26 

174.28 

** 

193.02 

204.25 

.85 

195.96 

lbO.78 

** 

200.89 

210.15 

.90 

201.47 

lb7 • 07 

** 

208.56 

215.88 

.95 

207.31 

193.1b 

** 

216.01 

221.45 

1.00 

212.97 

19Q.06 

** 

223.28 

226.88 

1.20 

234.16 

221.00 

250.59 

* 

247.31 

1.40 

253.34 

240.6b 

275. 5U 

* 

26b . 0 1 

1.60 

270.8° 

258.4b 

298.43 

* 

283.32 

1.80 

287 .10 

274.75 

319.69 

* 

299.45 

2.00 

302.18 

289.SU 

339. s4 

* 

314.56 

2.20 

316.28 

3U3.83 

358.16 

* 

328.74 

2.40 

329.56 

317.00 

375.72 

* 

342.10 

2.60 

342.08 

329.46 

392.34 

* 

354.70 

2.80 

353.97 

341.31 

408.13 

* 

36b . b2 

3.00 

365.27 

352.62 

423.17 

* 

377.9 2 

3.20 

37b. 06 

363.45 

437.55 

* 

388  * 66 

3.40 

386.37 

373.84 

451.32 

* 

398.90 

3.60 

396.26 

383.80 

464.64 

* 

408.73 

3.80 

405.77 

393.33 

477.26 

* 

418.20 

4.00 

419.9? 

402.42 

489.61 

* 

427.42 

4.20 

423*74 

411.03 

501.34 

* 

436.45 

4.40 

432.26 

419.]2 

512.77 

* 

445* 40 

4.60 

440.50 

426.67 

523.83 

* 

454.33 

4.80 

448.48 

433.65 

534.5b 

* 

463.31 

5.00 

456.22 

440.0b 

544.96 

* 

472.38 

5.20 

463.73 

445.90 

555.07 

* 

481.56 
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I 

I 

URETHER  3 MODEL  VALIDATION 

MICOM  Report  No.  RL-CR-75-1  [21  developed  individual  dynamic  cushioning 
curves,  50  out  of  60  being  statistically  significant  at  an  alpha  level  of  .05.  This 
cushioning  material  is  not  considered  adequate  below  -20°F.  Consequently,  analysis 
has  not  been  conducted  at  -65° F. 

The  model  validation  for  Urether  3 followed  the  same  procedure  developed 
for  the  Minicel  material . Table  5 presents  the  coefficients  and  variables  for  the 
Urether  3 model . 

Sixty  different  combinations  of  drop  height,  temperature,  and  cushion  thickness 
were  evaluated.  All  of  the  60  combinations  were  acceptable  based  upon  the  established 
validation  criteria.  Selected  samples  of  these  combinations  are  shown  on  pages  108 
through  1 13.  In  addition,  49  of  the  60  combinations  were  within  the  prediction  limits 
over  the  entire  static  stress  range  considered. 


TABLE  5 


URETHER  3 MODEL 


Variable  Coefficients 
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URETHtR-3  12. U 

IN.  L)*h. 

2.0  IN. 

thick 

70.0 

TEMPFRATURE 

STATIC  STRtSS 

deceleration 

(G) 

PS  I 

incc 

LOwER-P 

POOEL 

UPPtR-P 

.05 

28.  09 

10.84 

** 

28.24 

45.33 

.10 

18.^3 

1.27 

** 

15.22 

35.20 

.15 

15.31 

•»  • 

** 

11.03 

32.01 

.20 

14.50 

- - 

** 

9.69 

30.95 

.25 

14.61 

- - 

** 

9.34 

30.81 

.30 

15.16 

- - 

** 

9.71 

31.12 

.35 

15.96 

.22 

** 

10.42 

31.69 

.40 

lb. 89 

1 .38 

** 

11.33 

32.41 

.45 

17.91 

2.60 

** 

12.36 

33.22 

.50 

18.97 

3.85 

** 

13.46 

34.08 

.55 

20.04 

5.12 

** 

14.60 

34.96 

.60 

21.13 

6.39 

** 

15.77 

35.87 

.65 

22.21 

7.64 

** 

16.94 

36.78 

.70 

23.2^ 

8. 86 

** 

18.12 

37.69 

.75 

24.35 

10.10 

** 

19. 29 

38.61 

.80 

25.40 

11.29 

** 

20.45 

39.51 

.85 

26.44 

12.47 

** 

21.60 

40.41 

.SO 

27.46 

13.61 

** 

22.73 

41.30 

.95 

28.46 

14.73 

** 

23.85 

42.19 

1.00 

29.45 

15.83 

** 

24.95 

43.06 

1.20 

33.22 

19.97 

** 

29.20 

46.46 

1 .40 

36.74 

23.75 

33.19 

49.72 

1.60 

40.03 

27.22 

36.95 

52.85 

1.80 

43.13 

30.40 

40.48 

55.85 

2.00 

48.05 

33 . 36 

43.83 

58.73 

2.20 

48.61 

36.12 

47.00 

61.49 

2.40 

51.43 

38.72 

50.02 

64.14 

2.60 

53.93 

41.16 

52.90 

66 . 67 

2.80 

56.31 

43.52 

55 . 65 

69.10 

3.00 

58.59 

45.78 

58.29 

71.41 

3.20 

60.78 

47.95 

60.82 

73.61 

3.40 

62.89 

50.06 

63 . 26 

75.72 

3.60 

64.92 

52.11 

65.61 

77.73 

3.80 

66.87 

54.10 

67.88 

79.65 

4.00 

68.77 

56.04 

70.08 

81.49 

4.20 

70.60 

57.94 

72.  ?U 

83.26 

4.40 

72.37 

59.77 

74.27 

84.96 

4.60 

74.09 

61.55 

76.?7 

8b  » 63 

4.80 

75.76 

63.25 

78.21 

88.27 

5.00 

77.38 

64.87 

60.10 

89.89 

5.20 

78.96 

66.40 

81.94 

91.53 
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URETHtR-3 


18. U IN.  L).H 


u.o  in.  thick 


20.0  TtMPFKATUKE 


r 


STATIC  STRESS 


RSI 

mcc 

.OS 

50.7? 

.10 

32. 28 

.15 

24.36 

.20 

?0.0? 

.25 

17.39 

.30 

15.7? 

.35 

14.64 

.40 

13.94 

.45 

13.54 

.SO 

13.31 

.55 

13.24 

.60 

13.27 

.65 

13. 3P 

.70 

13.56 

.75 

13.80 

.80 

14.07 

.85 

14.37 

.90 

14.70 

.95 

15.05 

1.00 

15.4? 

1.20 

17.00 

1.40 

18.67 

1.60 

20.37 

1.80 

22.06 

2.00 

23.71 

2.20 

25.34 

2.40 

2t>.9? 

2.60 

28.47 

2.80 

?9 .97 

3.00 

31.43 

3.20 

32.86 

3.40 

34.24 

3.60 

35.5° 

3.80 

36.91 

4.00 

38.19 

4.20 

39.45 

4.40 

40.67 

4.60 

41.86 

4.60 

43.03 

5.00 

44.17 

5.20 

45.29 
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uecelfration 

(G> 

lo*fk-p 

RODFL 

I'PPER-P 

36.72 

** 

48.21 

64.72 

IP. 49 

** 

31.38 

46 . 06 

10.79 

** 

24.41 

37.93 

6 . 65 

** 

20.75 

33.39 

4.22 

** 

18.65 

30.57 

? • 74 

** 

17.41 

28.71 

1 . P4 

** 

16.70 

27.44 

1.32 

** 

16.33 

26.58 

1.07 

** 

16.19 

26.00 

1 .01 

** 

16.22 

25.62 

1.08 

** 

16.37 

25.39 

1 .?5 

** 

16.62 

25.28 

1.51 

** 

16.92 

25.26 

1.81 

** 

17. ?8 

25.31 

? . 1 7 

** 

17.68 

25.42 

2.55 

** 

18.11 

25.58 

2.97 

** 

18.56 

25.78 

3.40 

** 

19.03 

26.01 

3.84 

** 

19.51 

26.26 

4.30 

** 

20.00 

26.54 

6.17 

** 

2?. 03 

27.83 

8.05 

** 

24.07 

?9  • 30 

9.88 

26.10 

30.86 

11  .64 

28.07 

32.47 

13.32 

29.og 

34.10 

14.95 

31.85 

35.73 

16.51 

33.64 

37.34 

18.03 

35.38 

38.91 

19.50 

37.07 

40.44 

20.94 

38.70 

41.93 

22.35 

40.29 

43.36 

23.74 

41.82 

44.75 

25.11 

43.32 

46.08 

26.46 

44.77 

47.36 

27.78 

46.18 

48.60 

29.09 

47.55 

49.80 

30.37 

48.89 

50.97 

31 .61 

50.19 

52.11 

3?.  82 

51.47 

53.24 

33.97 

52.71 

54.37 

35.06 

53.92 

55.52 
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UKETHtR-3 


18.0  IN*  u.h 


1.0  in.  thick 


110.0  TtMPFKATURE 


STATIC  STRtSS 

deceleration 

IG) 

PS  I 

IDCC 

LOwFr-P 

podfl 

upper -p 

.05 

42.73 

.45 

** 

38.19 

85.02 

.10 

31.1° 

- - 

♦ ♦ 

31.19 

72.81 

.15 

32.96 

- - 

** 

36.18 

73.94 

.20 

38.03 

- - 

** 

41  .63 

78.39 

j 

.25 

44.15 

4.39 

** 

48.69 
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.30 
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** 

55.81 
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.35 
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18.34 

** 

62.7b 
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.40 
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25.15 

** 
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.45 
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31.77 

** 
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106.96 

• 5 0 
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38.17 

** 
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** 
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8b  .53 
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** 
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** 
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** 
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** 
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** 
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.85 
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77.19 

** 
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145.89 

.90 
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** 

124.20 

150.13 

.95 
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86.76 

** 

128.70 

154.26 

1.00 
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91.33 

** 

133.06 

158.28 

1.20 

14U.80 

108.30 

140.34 

173.46 

1.40 

155.47 

123.53 

164.85 

187.41 

1.60 

168.84 

137.31 

177.48 

200.37 

1 .80 

181.20 

149.90 

180.87 

212.49 

2.00 

192.70 

lb 1 .50 

201.38 

223.90 

2.20 

203.47 

172.27 

212.14 

234.68 

2.40 

213.61 

182.35 

222.25 

244.87 

2.60 

223.20 

191.85 

231.79 

254.54 

2.80 

<!32.2Q 

200.85 

240.83 

263.72 

3.00 

240.94 

209.43 

240.43 

272.45 

5.20 

249.20 

217.65 

257.62 

280.74 

3.40 

257.10 

225.55 

266 • 46 

288.65 

3.60 

264.68 

233.18 

272.07 

296.18 

1 3.80 

271.96 

240.55 

280.19 

303.38 

4.00 

278.98 

247.69 

287.13 

310.27 

, 4.20 

285.74 

254.60 

293.82 

316.89 

4.40 

292.28 

2b 1 . 29 

300.29 

323.27 

4.60 

298.60 

2b7 • 74 

306.63 

329.46 

4.80 

304. 7-* 

273. 05 

312.58 

335.50 

5.00 

310.67 

279.89 

318.44 

341.44 

5.20 

316.43 

285.54 

324.14 

347.33 
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UREThtH-3 


20,0  TEVPFRATUrE 


24.0  IN.  U.H.  1.0  IN.  THICK 


static  stress 


PSI 

10CC 

.05 

51.94 

.10 

4b. un 

.16 

50.94 

.20 

57.56 

.25 

65.01 

. 3n 

72.43 

.35 

79.66 

.40 

86.61 

.45 

93. 2Q 

.50 

99.6Q 

.56 

105.62 

.60 

111.72 

.65 

117.38 

.70 

122.63 

.75 

128. U8 

.80 

133.16 

.86 

13b. 06 

.9n 

142.80 

.95 

147.40 

1.00 

151.66 

1.20 

16b. 49 

1 .40 

183.50 

1.60 

197.1Q 

1*80 

209.61 

2.00 

221.53 

2.20 

232.48 

2.40 

242.76 

2.60 

252.46 

2.80 

261.66 

3.00 

270.39 

3.20 

27b. 72 

3.40 

286.68 

3.60 

294.31 

3.80 

301.64 

4.00 

308.69 

4.20 

315.48 

4.40 

322.04 

4.60 

328.38 

4.80 

334.52 

5.00 

340.47 

5.20 

346.24 

ufcflfration 
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LOkFH-P 

NODFL 

8.07 

** 

67.19 

2.88 

** 

53.44 

8.24 

** 

54.46 

15.85 

** 

59.25 

23.96 

** 

66.29 

32.03 

• * 

71  .73 

39.0b 

** 

78.23 

47.43 

** 

84.65 

54.0b 

♦ * 

90  ,Q1 

bl  .63 

** 

96. 9g 

b8 . 30 

** 

102.88 

74.69 

** 

100.58 

80.84 

** 

114.09 

86.75 

♦ * 

119.43 

92.43 

** 

124.60 

97.92 

** 

129.62 

103.21 

** 

134.48 

108.32 

** 

139.20 

113*27 

** 

143.79 

118.06 

** 

148.26 

135.79 

164.99 

151.60 

180.20 

165.84 

194.16 

178.81 

207.07 

190.70 

219.10 

201.71 

230.37 

211.97 

240.99 

221.61 

251.02 

230.72 

260.55 

239.38 

26Q.62 

247.67 

278.28 

256.62 

286.66 

263.28 

294.51 

270.69 

302.16 

277.85 

309.52 

284.79 

316.62 

291.49 

323.48 

297.97 

330.12 

304.19 

336.55 

310.15 

342.79 

315.80 

348.85 
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(ipptR-P 

95.80 

89.13 

93.05 

99.28 

106.05 

112.83 

119.43 

125.79 
131.89 

137.74 
143*35 

148.74 

153.92 

158.92 
163.73 

168.39 
172.91 
177.28 

181.54 
185.67 
201.20 
215*40 

228.54 
240.82 
252.36 
263.25 

273.55 
283.32 

292.59 

301.40 

309.78 

317.75 
325.34 

332.59 
339.53 
346.18 

352.59 

358.80 
364.85 

370.79 
376.69 


UNETHtK-3  24.0 

IN.  U.H. 

2.0  IN. 

thick 

160.0 

TtMPFRATURE 

STATIC  STRtSS 

LtFCFLFRPTION 

<G> 

RSI 

mcc 

LOWFH-R 

H0D5L 

1 IPPER-P 

.OS 

31.50 

- - 

** 

33.22 

B4.09 

.10 

15.42 

- - 

** 

19.06 

67.18 

.15 

13.70 

- - 

** 

17. P8 

64.67 

.20 

15.93 

- - 

** 

20.22 

66.14 

.25 

19.63 

- - 

** 

23. P5 

69.10 

.30 

23.93 

- - 

** 

27.99 

72.69 

.35 

28.46 

- - 

** 

32.33 

76.54 

.40 

33.05 

- - 

** 

36.69 

80.48 

.45 

37.61 

- - 

** 

41.01 

P4.41 

.50 

42.09 

- - 

** 

45.25 

88.30 

.55 

4b. 4P 

.R3 

** 

49.40 

92.12 

.60 

50.76 

5.65 

** 

53.43 

95.86 

.65 

54.9? 

10.33 

** 

57.35 

99.52 

.70 

56. 9P 

14. fl7 

** 

61.17 

103*09 

.75 

62.9? 

19.28 

** 

64. P8 

106.57 

.60 

66.77 

23.55 

** 

6P.48 

109.98 

.85 

70.50 

27.70 

** 

71  .99 

113.31 

.SO 

74.15 

31.72 

** 

75.41 

116.57 

.95 

77.69 

35.63 

** 

7P.73 

119.75 

1.00 

81.15 

39.43 

** 

81.98 

122.88 

1.20 

94.19 

53.57 

94.18 

134.80 

1.40 

10b. 10 

66.28 

1 09.33 

145.92 

1.60 

117. OP 

77.78 

115.59 

156.39 

1.80 

127.29 

6B.27 

125.12 

166.30 

2.00 

13b. 6? 

97,02 

134.02 

175.71 

2.20 

145.77 

106. P6 

142.37 

184.66 

2.40 

154.2? 

115.26 

150.25 

193.17 

2.60 

162.2? 

123.15 

157.71 

201.28 

2.80 

169.82 

130.65 

164. BO 

209.00 

3.00 

177. U7 

137, pi 

171 .56 

216.34 

3.20 

184.01 

144,69 

17B.02 

223.32 

3.40 

190.69 

151,33 

184.21 

229.97 

3.60 

197.03 

157,76 

190.15 

236.30 

3.80 

203.17 

164,00 

195. P7 

242.33 

4.00 

209. OP 

170,07 

201.38 

248.09 

4.20 

214.7° 

175. q7 

206.70 

253.62 

4.40 

220.3? 

161 .66 

211. B4 

258.95 

4.60 

225.66 

167.21 

216. PI 

264.12 

4.80 

230.85 

192.51 

221 .64 

269.18 

5.00 

235. 8P 

197.57 

226.32 

274.19 

5.20 

240.77 

202.34 

230. 87 

279.19 
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^ UKETHtR-3  30.0  IN.  u.H. 

, STATIC  SlRtSS 


PS  I 

mcc 

.OS 

57.11 

.10 

55.40 

.15 

65.69 

.20 

76.47 

.25 

91.17 

.30 

103.46 

.35 

11 5. 18 

.40 

126.3? 

.45 

136.9? 

.50 

147.00 

• 55 

156.6? 

.60 

165.60 

• be 

174.00 

.70 

183. 04 

.75 

191.15 

.80 

198.96 

.85 

206.49 

.90 

213.76 

.95 

2?o.«n 

1.00 

227.61 

1.20 

252.93 

1.40 

275.68 

1.60 

296.37 

1.80 

315. 3P 

2.00 

333.00 

2.20 

349.43 

2.40 

364.64 

2.60 

379.36 

2.80 

393.0Q 

3.00 

40o.l4 

3.20 

418.56 

3.40 

430.43 

3.60 

441.79 

3.80 

452.6Q 

4.00 

463.17 

4.20 

473.27 

4.40 

483.01 

4.60 

492.4? 

4.80 

SOI. 5? 

5.00 

510.3* 

5.20 

sia.9n 

1.0  IN. 

thick 

160.0 

temperature 

ufcflfration 

(G) 

LOWFr-H 

model 

upper 

-P 

- - 

** 

59.22 

119 

29 

- - 

** 

55.31 

115 

89 

7.02 

** 

64.31 

124 

76 

21.17 

** 

75.74 

135 

77 

35.36 

** 

87.51 

146 

97 

49.11 

** 

98. 9g 

157 

80 

6?.?2 

** 

110.01 

168 

14 

74.69 

** 

120.54 

177 

96 

86.55 

** 

130.57 

187 

29 

97.83 

** 

140.14 

196 

17 

108.58 

** 

149.26 

204 

65 

118.84 

** 

158.03 

212 

77 

128.65 

** 

166.41 

22  U 

55 

138.03 

** 

174.47 

228 

04 

147.03 

** 

18? .22 

235 

27 

155.6b 

** 

189.68 

242 

25 

163.95 

** 

196.89 

249 

02 

171.93 

*♦ 

203.85 

255 

60 

179.60 

** 

210.59 

261 

99 

187.00 

** 

217.12 

268 

22 

214.11 

241 .u2 

291 

75 

237.87 

263.28 

313 

48 

258.99 

283.18 

333 

75 

278.01 

301 .49 

352 

75 

295.40 

318.46 

370 

60 

311.50 

334.30 

387 

36 

326.59 

349.16 

403 

09 

340.86 

363.16 

417 

83 

354.53 

376.44 

431 

66 

3b7 .64 

389.03 

444 

64 

360. ?7 

401  .03 

456 

85 

39?. 46 

412. *0 

468 

39 

404.17 

423.46 

479 

40 

415.37 

434.02 

490 

01 

425.94 

444.16 

500 

40 

435.76 

453.92 

510 

77 

444.68 

463.34 

521 

33 

452.54 

472.45 

532 

29 

459.23 

481 .26 

543 

82 

464.66 

489.80 

556 

03 

468.83 

498.09 

568 

98 
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CONCLUSIONS 

This  research  has  validated  the  five  mathematical  cushioning  models  developed 
as  part  of  the  overall  M1COM  cushioning  material  research  program.  In  particular, 
the  application  of  the  results  of  MICOM  Report  No.  RL-CR-76-3  [5T  permitted  a 
cost  effective  model  validation  procedure  to  be  developed. 

Thirty-six  combinations  of  drop  height,  temperature,  and  static  stress  were 
evaluated  for  the  Minicel  model . Only  one  was  outside  the  prediction  limits. 

Seventy-two  combinations  were  evaluated  for  the  Ethafoam  2 model . Fourteen 
of  these  combinations  contained  model  values  outside  of  the  prediction  limits.  How- 
ever, only  six  of  these  combinations  are  of  any  concern  to  the  validation  procedure. 

Seventy-two  combinations  were  evaluated  for  the  Ethafoam  4 model . Only  three 
of  these  combinations  could  not  achieve  the  criteria  established  for  model  validation, 
with  two  cases  being  much  more  important  than  the  other  one. 

Sixty  combinations  were  evaluated  for  the  Urester  4 model . Nine  of  these 
combinations  contained  one  or  more  values  outside  of  the  prediction  limits.  Only 
two  of  these  nine  combinations  are  of  any  concern. 

Sixty  combinations  were  evaluated  for  the  Urether  3 model,  with  all  sixty 
being  acceptable. 

Thus,  five  different  cushioning  material  models  were  validated  utilizing  300 
different  combinations  of  material,  drop  height,  temperature,  and  cushion  thickness. 
Only  27  of  these  combinations  were  outside  of  the  established  criteria  for  model 
validation.  However,  even  more  meaningful  is  the  evidence  that  only  11  of  the  27 
combinations  are  of  any  concern  in  the  validation  procedure.  The  combinations  of 
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concern  are  well  within  the  level  of  significance  established  for  the  overall  cushion 


ing  material  research  effort. 

Based  on  the  preceding  evidence,  it  is  concluded  that  the  five  mathematical 
models  are  valid  at  a statistical  significance  level  of  .05 
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This  program  calculates  the  G-level  values  for  the  individual  Dynamic  Cushion- 


ing Curves  (IDCC),  Lower  Prediction  Limits  (LOWER-P),  Generalized  Model 
(MODEL),  and  the  Upper  Prediction  Limits  (UPPER-P),  for  a given  static  stress, 
drop  height,  cushioning  material  thickness,  and  temperature.  Primary  input  data 
are  the  specific  material  model  coefficients,  and  the  results  recorded  on  magnetic 
tape,  from  the  curvilinear  regression  program  as  described  in  [1,2, 3, 4, 5].  The 
main  driver  allows  the  user  to  select  one  of  two  options:  1)  All  data  cases  for  the 
results  on  magnetic  tape,  or  2)  an  individual  data  case. 
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